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ABSTRACT 


Contract  Nonr  3390  (12)  dated  1  March  1964  and  awarded  to  Raven 
Industries,  Inc.  on  25  June  1964,  covers  a  series  of  high  altitude 
SKYHOOK  balloon  flights  from  Ft.  Churchill,  Manitoba,  Canada. 

The  task  called  for  furnishing  personnel  and  facilities  necessary 
to  conduct  flights  during  the  period  of  mid-June  to  mid-August  and 
included: 

1.  Fabrication  and  .supply  of  balloons  and  balloon  safety,  destruct, 
and  flight  control  instrumentation. 

2.  Performance  of  necessary  launching,  aircraft  tracking  and 
recovery  operations  for  each  flight. 

3.  Establishment  and  maintenance  of  close  liaison  with  the  scientific 
investigators,  base  officials,  and  Canadian  authorities . 

4.  Provision  of  advice  and  assistance,  as  necessary,  to  the  scientific 
experimenters  responsible  for  the  payloads. 

The  background  of  the  selection  of  Ft.  Churchill  as  launch  site  and  a 
description  of  present  facilities  there,  are  covered  in  the  Introduction 
(Section  I).  A  description  of  the  program,  including  launch  procedures. 
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tracking  and  recovery  techniques,  and  a  description  of  the  flight  control 


Instrumentation  are  covered  in  Section  II.  An  analysis  of  the  1964 
program  is  presented  in  Section  III,  while  flight  data  are  presented  in 
Section  IV. 

A  total  of  32  balloons  were  inflated  during  the  period  of  16  June  1964 
to  17  August  1964. 
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I.  INTRODUCTION 


SKYHOOK  Churchill  1964  called  for  25  flights  which  were  under  the 
cognizance  of  the  Office  of  Naval  Research  plus  3  flights  for  the 
United  Kingdom  Atomic  Energy  Authority  which  were  contracted 
directly  to  Raven  Industries,  Inc.,  but  were  provided  with  SKYHOOK 
services . 

The  SKYHOOK  Churchill  program  was  initiated  in  195  9  and  consisted 
of  5  flights  for  Dr.  James  Earl  of  the  University  of  Minnesota. 

Since  that  time  the  program  has  been  conducted  each  summer  with 
increasingly  demanding  requirements. 

Ft.  Churchill  was  originally  selected  as  a  launch  site  because  of 
its  proximity  to  the  geomagnetic  North  Pole  and  because  of  the 
services  which  were  available  through  the  Canadian  Army  on  the 
base . 

On  1  July  1962  the  Churchill  Research  Range  was  established  by 
the  Office  of  Aerospace  Research,  USAF.  The  management, 
operation,  and  maintenance  of  the  range  was  subcontracted  to 
Pan  American  Airways. 
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Through  OAR  and  PAA,  the  balloon  contractor  is  able  to  obtain 
many  services  and  supplies  such  as  vehicles  and  shipping  and 
transportation  services  necessary  to  conduct  the  balloon  operation. 

Messing  and  housing  facilities  are  obtained  through  the  Canadian 
Department  of  Public  Works.  Flight  clearances  and  preflight 
weather  data  are  available  through  the  Department  of  Transport. 
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II.  PROGRAM  DESCRIPTION 


The  SKYHOOK  Churchill  1964  program  included  many  individual 

flight  requirements  and  variables  which  had  to  be  taken  into  consideration. 


Sites  were  set  up  at  Ft.  Churchill  for  launching  and  Stony  Rapids, 
Saskatchewan  for  recovery.  The  flight  operations  launch  group 


stationed  at  Ft.  Churchill  consisted  of  the  following  men: 


D.  Johnson  - 

A.  Tomnitz  - 
J.  Webster  - 
C.  Cravaack  - 
W.  Tschetter  - 
G.  Lindner  - 
R.  Ramstad  - 

F.  Vandersnick  - 

B.  Hofer  - 


Program  Coordinator  and  Launch  Supervisor 

Tracking  Pilot 

Co-pilot 

Instrumentation  Engineer* 

Instrumentation  Technician* 
Instrumentation  Technician* 

Launch  Technician 
Launch  Technician 
Launch  Technician 


The  operations  center  was  set  up  in  the  RCAF  hangar.  This  hangar 
provided  ample  work  space,  an  area  to  park  the  C-47  on  a  non¬ 
interference  basis  with  PAA,  storage  facilities,  and  a  high  roof  for 
antennas.  It  also  housed  the  Meteorological  Office.  The  Ft. 
Churchill  launch  crew  was  supported  by  a  C-47  which  was  furnished 
as  GFE  and  operated  by  Raven  crew  members  and  two  Air  Force 
H-21  helicopters  which  are  leased  and  operated  by  PAA. 


The  recovery  crew  at  Stony  Rapids  had  two  Cessna  185's  on  floats 
which  were  flown  by  Raven  personnel  and  a  leased  Bell  47  G 


*  Rotated  one  man  at  a  time  to  the  communications  center  in 
Stony  Rapids . 
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helicopter  operated  by  a  contract  crew.  The  recovery  group  was 


composed  of  the  following  men: 


F.  Heidelbauer  - 
P.  McFall  - 
R.  Schafroth  - 
D.  Kilde  - 
R.  Jacobsen  - 
J.  McKenzie  - 
W.  Miller  - 
M.  Diaz  - 


Chief  Recovery  Pilot 
Recovery  Pilot  (July,  August) 

Recovery  Pilot 
Recovery  Pilot 
Recovery  Pilot  (June) 

Leased  Helicopter  Pilot 

Leased  Helicopter  Mechanic  (June,  July) 

Leased  Helicopter  Mechanic  (July,  Aug.) 


Stony  Rapids  is  located  on  the  east  end  of  Lake  Athabaska  on  the 


Fond  Du  Lac  River.  The  site  provides  landing  facilities  for  the 


float  planes  on  the  river  and  the  C-47  on  a  3,680  foot,  nonlighted. 


gravel  runway. 


The  float  planes  are  serviced  with  gas  by  recovery  crew  members  from 
a  supply  purchased  in  Stony  Rapids.  Oil  is  flown  in  from  Ft. 
Churchill.  The  C-47  is  serviced  at  Ft.  Churchill  by  either 
Trans  Air  or  Shell  Oil.  This  aircraft  is  also  serviced  at  Uranium 
City,  Saskatchewan  after  a  tracking  assignment.  The  strip  at 
Uranium  City  has  a  6,000  foot  hard  surface  runway. 

The  recovery  crew  members  rent  housing  and  dock  facilities  for 
tlic  float  ()lanes  from  local  citizens  in  Stony  Rapids.  Housing 
for  the  telemetry  and  communications  center  there  was  leased 
from  the  Hudson  Bay  Company. 
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The  payloads  varied  in  weight  from  about  100  pounds  to  over  500 
pounds, and  in  size  from  small  compact  payloads  to  large  spheres 
or  foam  boxes  over  72  cubic  feet  in  volume. 

The  balloons  ranged  in  size  from  175,000  cubic  feet  to  9,000,000 
cubic  feet,  with  film  thicknesses  from  1/2  mil  to  1  1/2  mil. 

Weather  conditions  at  both  Ft.  Churchill  and  the  recovery  station 
at  Stony  Rapids,  Saskatchewan  are  erratic  and  lack  of  surrounding 
meteorological  reporting  stations  makes  even  short  range  forecasts 
difficult.  The  scarcity  of  days  with  good  launching  conoitions 
and  good  recovery  weather  makes  the  conduct  of  the  flight  series 
in  a  short  period  of  time  mandatory. 

In  order  to  provide  for  the  many  variables  involved,  Raven  attempted 
to  remain  flexible.  Both  heavy-duty  carts  for  anchor  line  launches 
and  a  truck  for  complete  dynamic  launching  were  made  available. 

The  launch  crew  was  supplied  with  all  the  equipment  necessary  to 
rig  payloads  of  different  weights  and  volumes.  Three  of  the  launch 
crew  technicians  were  men  with  previous  balloon  production 
experience  and  a  thorough  knowledge  of  field  inspection  and 
handling  of  balloons  of  all  sizes  and  material  thicknesses. 
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The  launch  supervisor  was  expected  to  spend  considerable  time 


in  weather  briefings  to  compensate  for  the  lack  of  data. 

The  flight  control  instrumentation  was  calibrated  and  stored 
prior  to  flight  to  provide  "off  the  shelf"  type  service  and  to 
decrease  delay  time  between  multiple  flights.  Due  to  limitation 
of  ground  electronics  equipment  and  the  number  of  approved 
frequencies,  a  limit  of  three  airborne  payloads  at  the  same  time 
was  imposed  upon  the  operation. 

The  large  payloads  presented  recovery  problems;  however,  the 
helicopter  which  was  used  again  this  year  was  helpful  in  re¬ 
ducing  the  distance  that  payloads  had  to  be  carried  out  of  the 
bush.  The  biggest  recovery  problem  this  year,  as  in  previous 
seasons,  was  the  effort  necessary  to  track  balloons  in  marginal 
flying  weather  and  finding  suitable  lakes  in  which  to  land  the 
aircraft  while  recovering  a  payload. 

I  n  previous  years  electrical  interference  caused  by  thunderstorms 
adversely  affected  the  low  frequency  telemetry  system  used  for 
tracking  balloons  during  flight  and  locating  the  parachute  on 
descent.  Other  problems  which  threatened  reliability  with  the 
low  frequency  system  include: 
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1  .  The  long  wire  antenna  which  could  become  entanged  at 
launch  or  foul  the  parachute  during  descent. 

2,  The  large  cone  of  silence  under  the  balloon. 

3.  Interference  from  other  signals. 

Therefore  for  the  1964  program,  Raven  developed  a  telemetry 
system  which  in  addition  to  solving  the  above  problems,  also 
provides  a  more  rugged,  accurate,  and  stable  instrumeni  and 
has  a  lower  power  requirement. 

The  new  system  employs  a  solid-state  FM/FM  VHF  transmitter 
on  the  balloon  and  Collins  VHF-ADF  units  jn  all  the  aircraft 
for  direction  finding.  It  incorporates  sensors  ana  modulation 
circuitry  for  altitude  data  telemetry.  Operationally,  the  new 
system  provides  better  high  altitude  data,  can  be  located  while 
on  the  ground,  and  has  a  greater  effective  range. 

In  addition  to  the  steady  carrier  signal  for  direction  finding,  the 
system  telemeters  altitude  data  and  other  measurements  such  as 
temperatures  and  voltages. 
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The  high  altitude  sensor  is  a  thermal  conductivity  vacuum  gauge 
which  provides  an  altitude  measurement  in  the  range  from  75,000 
to  225,000  feet.  The  unit  is  lightweight,  accurate,  and  reliable. 
The  gauge  is  incorporated  into  a  temperature  compensated  bridge 
circuit  and  provides  a  0-10  m.illivolt  output  to  a  millivolt  voltage 
controlled  oscillator  in  the  FM/FM  VHF  system. 

The  FM  signal  is  transmitted  from  the  balloon  and  received  by 
either  the  ground  or  airborne  receiving  stations.  The  main  telemetry 
station  at  Ft.  Churchill  and  the  Stony  Rapids  station  are  equipped 
with  precision  electronic  counters  which  display  the  transmitted 
data.  In  addition,  the  data  is  printed  out  on  paper  fora  perma¬ 
nent  record  at  the  Ft.  Churchill  station. 

A  tyfjical  flight  operation  at  Ft.  Churchill  is  conducted  as  follows: 
Th(’  balloon  is  released  about  sunrise.  During  the  previous  day  all 
prc[)dicUions  such  as  helium  cascading  from  railroad  tank  cars, 
mc'K'iincj  of  gas,  rigging  and  weighing  payloads  in  the  hangar, 

1  n.orutiK’utaiion  chock  out,  and  weather  briefings  are  performed. 

A.,  ilv'  iinu'  lor  launch  a[iproachos,  all  the  nocossar'^  equipment  is 
mov('d  to  the  launch  site,  which  is  about  3  miles  from  the  operation 
center.  The  launch  site  is  on  the  dd  SAC  alert  ramp. 
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In  addition  to  the  advantage  of  a  hard  surface,  this  site  is 
clear  of  any  obstructions.  Also,  CRR  provided  a  van  at  the 
site  with  a  phone  and  a  hard  line  link  to  DOT  for  final  flight 
cleaiance.  The  van  is  heated,  has  a  desk  and  provides  shelter 
during  periods  of  standby  for  inclement  weather  conditions. 

The  balloon  is  laid  out  on  a  ground  cloth  with  the  top  section 
upwind  from  the  payload.  The  bubble  area  is  passed  through 
the  launch  spool  which  is  mounted  to  the  front  end  of  a  helium 
tractor.  The  parachute  is  tied  in  at  the  base  of  the  balloon,  and 
the  anchor  line  and  payload  are  tied  in  at  the  base  of  the  parachute. 

Inflation  is  started  after  all  elements  of  the  balloon  system  are 
checked  by  the  launch  director.  After  the  proper  amount  of  he  hum 
has  been  introduced  into  the  balloon,  the  inflation  tube  is  tied  off 
and  all  launch  crew  members  are  assigned  stations  to  assist  in 
the  launch.  When  surface  wind  conditions  provide  an  optimum 
launch  condition,  the  bubble  is  released  and  the  wind  carries  the 
balloon  down  the  layout  direction  toward  the  payload.  Depending  upon 
the  launch  technique  used,  the  cart  or  truck  on  which  the  payload 
is  carried  is  moved  to  place  the  payload  directly  under  the  balloon 
as  It  comes  overhead. 

Enuring  the  early  periods  of  ascent,  the  balloon  moves  in  an 
easterly  direction,  but  by  the  time  the  balloon  has  reached  60,000 
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to  80,000  feet,  It  will  begin  to  move  back  toward  the  west. 

Radar  support  by  CRR  provides  tracking  information  early  in 
the  flight.  The  time  at  which  the  C-47,  which  tracks  the  balloon 
from  Ft.  Churchill  to  Stony  Rapids, takes  off  is  not  rigidly  set. 
However,  the  aircraft  usually  intercepts  the  balloon  shortly 
after  it  reaches  ceiling.  When  drop  packages  are  carried, 
they  are  also  located  by  the  C'47.  Most  of  the  flights  are 
also  visually  followed  by  theodolite  when  weather  permits. 

The  central  telemetry  station  for  the  project  is  located  in  a 
contractor  furnished  instrument  van  (bus) .  During  the  first 
few  hours  of  flight,  all  altitude  data  are  acquired  and  radio 
command  functions  are  issued  from  this  station.  The  ground 
station  at  Stony  Rapids  is  able  to  receive  the  telemetry  data 
after  the  balloon  reaches  about  100,000  feet,  but  control  of  the 
flight  is  normally  retained  by  the  Ft.  Churchill  station  and  the 
C-47  until  the  balloon  is  near  Stony  Rapids. 

As  the  balloon  nears  Stony  Rapids,  the  two  Cessna  185's  intercept 
the  balloon  and  take  several  fixes  to  determine  the  trajectory. 
Normally,  the  C-47  is  then  free  to  proceed  to  Stony  Rapids  to 
wait  for  the  return  trip  to  Ft.  Churchill  after  recovery.  In  periods 
of  inclement  weather,  however,  the  C-47  will  assist  by  staying 
at  higher  altitudes  until  the  parachute  penetrates  any  overcast. 
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Prior  to  cutdown,  the  helicopter  is  called  out.  Because  of  the 


limited  range  of  the  helicopter,  its  arrival  at  the  impact  site 
is  generally  timed  to  coincide  approximately  with  impact  time. 

After  termination,  the  185's  follow  the  parachute  down  and  spot 
the  payload.  Suitable  landing  lakes  are  found  and  an  area 
cleared  near  the  impact  site  for  the  helicopter  to  land. 

Generally,  the  helicopter  carries  back  the  main  gondola  while 
the  185's  return  with  detachable  items  such  as  instrument  boxes 
and  photobarographs. 

After  the  payloads  are  returned  to  Stony  Rapids,  the  equipment 
is  loaded  on  the  C-47  and  returned  to  Ft.  Churchill. 
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III.  RESULTS 


A.  General  Results 

During  the  period  of  16  June  to  17  August,  a  span  of 

63  days,  32  balloons  were  inflated  and  30  were  launched 

for  the  SKYHOOK  Churchill  1964  program.  The  results  of 

the  launches  can  be  categorized  as  follows: 

19  successful  flights 
1  end  fitting  destruct  device  detonated 
prematurely. 

1  early  termination  because  the  payload  was 
not  orientated  properly  after  becoming 
entangled  in  rigging  apparatus. 

1  flight  could  not  be  terminated. 

8  oursts. 

The  19  successful  flights  represent  over  230  hours  of 
flight  time  at  ceiling.  Table  J.  shows  the  launchings  made, 
successful  flights  and  approximate  time  at  ceiling  for 
each  sciciitific  agency. 


TABLE  I 


Scientific 

Agency  Launchings 

Successful 

Flights 

Time  at 
Ceiling 

Goddard  Space 

Flight  Center  5 

4 

43  hr. 

Naval  Research 

Laboratory  2 

1 

12  hr. 

United  Kingdom 

Atomic  Energy  Auth.  3 

3 

35  hr. 
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University  of 
Chicago 


13 


6 


83  hr. 


University  of 
Minnesota 


Dr.  Earl 

1 

1 

3 

hr. 

Dr.  Waddington 

2 

2 

19 

hr. 

Southwest  Center 
for  Advanced  Studies 

3 

2 

38 

hr. 

Case  Institute 

1 

0 

0 

hr. 

The  fact  that  such  a  large  number  of  balloons  was  launched 
in  a  relatively  short  period  of  time,  considering  weather 
conditions,  again  reflects  the  capability  for  multiple 
launches  by  the  Raven  team.  Eight  times  this  season  two 
balloons  were  launched  in  less  than  twenty-four  hours. 
Twice,  three  balloons  were  launched  in  less  than  twenty- 
four  hours.  On  still  another  occasion,  three  flights  were 
launched  in  a  period  of  less  than  8  hours. 

Twenty  balloons  successfully  reached  ceiling.  One  flight, 
No.  1 1 1  4-N  for  Dr.  Meyer  of  the  University  of  Ch  icago, 
could  not  be  terminated.  Two  flights.  No.  1093-N  and 
1097-N  for  U.K.A.E.A.  were  recovered  by  PAA  helicopters 
stationed  at  Ft.  Churchill,  and  No.  Iil9-N  for  Dr.  Earl 
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of  the  University  of  Minnesota  was  recovered  by  truck 


from  Ft.  Churchill.  The  remaining  16  flights  were  all 
successfully  recovered  by  the  group  stationed  at  Stony 
Rapids . 


A  problem  which  was  evident  before  the  operation  started 
and  which  caused  a  great  deal  of  concern  during  the  program 

was  the  flight  schedule  as  called  out  in  the  Operations 
Requirements.  The  arrival  dates  of  scientists  and 
technicians  at  Ft.  Churchill  v*rere  unfortunately  such  that 
a  light  work  load  would  be  carried  early  in  the  program  and 
an  extremely  heavy  load  in  the  final  stages  of  the  operation. 
The  problem  was  magnified  by  the  fact  that  weather  conditions 
favorable  for  launching  balloons  were  much  more  common  in 
mid  and  late  June  than  in  late  July  and  early  August. 


Shown  below  is  a  table  of  anticipatea  arrival  dates  of  the 
scientific  groups  and  the  actual  dates  of  arrival. 

TABLE  II 


ETA  per  Operational 

Actual 

Scientific  Organization 

Requirements 

Arrival  Dates 

GSFC 

10  June 

1 1  June 

U .  of  Minnesota 

20  June 

Dr.  Waddington 

13  July 

Dr.  Earl 

20  July 

NRL 

28  June 

27  June 

UKAEA 

29  June 

29  June 

U  .  of  Chicago 

15  July 

14  July 

Case  Institute 

20  July 

20  July 

SWCAS 

20  July 

20  July 
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The  period  between  24  June,  when  the  last  GSFC  balloon 


was  flown,  and  18  July  when  the  University  of  Chicago  was 
launched  is  23  days.  During  this  time  c^ly  the  two  ONR 
SKYHOOK  flights  for  NRL  and  the  three  UKAEA  low-altitude 
flights  were  launched.  Any  flights  which  could  have  been 
scheduled  during  this  period  would  have  helped  to  alleviate 
the  heavy  schedule  during  August. 

The  operation  was  improved  in  1964  by  the  addition  of  a 
0-47  aircraft.  With  the  increased  load-carrying  capability 
provided,  the  activation  and  deactivation  of  the  down-wind 
station  at  Stony  Rapids  was  accomplished  with  fewer  trips 
from  Ft.  Churchill.  The  large  cargo  doors  allowed  all 
payloads  to  be  transported  by  vehicles  directly  assigned 
to  the  project. 

Each  year  has  found  an  increase  in  the  services  available 
at  Ft.  Churchill.  This  season  11  recoveries  of  main  pay- 
loads  or  drop  packages  were  accomplished  by  PAA  H-21 
helicopters.  This  service  has  saved  many  payloads  from 
being  lost  permanently  or  for  extended  periods  of  time.  The 
H-21  provides  for  land  recoveries  within  a  50  mile  range  of 
Ft.  Churchill.  All  of  the  SKYHOOK  payloads  we  i  well 
within  the  load  capability  of  the  aircraft. 
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Almost  all  flights  this  season  were  tracked  by  the  station 
radar  systems.  This  service  also  saved  many  hours  of 
aircraft  tracking  time.  In  most  cases  this  year,  when 
payloads  came  down  on  a  parachute  near  Ft.  Churchill, 
the  radar  personnel  were  able  to  direct  the  PAA  helicopter 
directly  to  the  payloads. 

The  SKYHOOK  group  was  again  provided  v'th  surface 
vehicles  when  required,  regardless  of  the  hour  of  day. 

In  addition,  billeting  and  messing  facilities  were  excellent. 
Also  the  services  received  and  the  cooperation  of  the  U.S. 

Air  Force,  Pan  American,  Department  of  Transport,  Department 
of  Public  Works  and  the  Canadian  Army  were  of  great  help 
to  the  contractor.  Without  the  services  provided  by  these 
groups,  many  of  the  program  operations  could  be  performed 
only  with  tremendous  hardship,  and  in  certain  cases  could 
not  be  accomplished  at  all. 

B.  Balloon  Performance 

Of  the  32  inflations,  28  balloons  were  in  the  air  long 
enough  to  evaluate  balloon  performance.  The  other  four 
include  two  which  ruptured  on  the  ground,  one  on  which  the 
destruct  device  fired  prematurely,  andcnewhich  was  terminated 
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shortly  after  launch  because  the  payload  became  fouled 
in  the  rigging  and  was  not  orientated  properly  for  flight. 

The  28  flights  can  be  broken  down  to  20  in  which  the 
balloon  performed  as  required  and  8  which  burst.  The 
balloon  on  Flight  1114-N  performed  well  and  in  fact  was 
still  at  105,000  feet  over  40  hours  after  launch,  but  the 
payload  could  not  be  released.  No  balloons  were  classified 
as  leakers. 


Table  III  shows  a  breakdown  of  pertinent  data  on  the  8 
balloon  that  burst. 


TABLE  III 


Flight 

No. 

Date 

Balloon  Type 

Average 
rate  of 
rise  to 

Burst  Alt. 

(ft.  per  min.) 

Burst 

Alt,  (feet) 

1088-N 

16  June 

9KK  3/4  mil  SVT 

520 

35,000 

1099-N 

18  July 

3KK  3/4  mil  Tapeless 

789 

37,000 

1106-N 

27  July 

9KK  3/4  mil  Taped 

887 

34,000 

1108-N 

28  July 

3KK  1/2  mil  Tapeless 

714 

95,000 

1111-N 

8  Aug . 

3KK  3/4  mil  Tapeless 

802 

60,000 

in2-N 

8  Aug . 

9KK  3/ 4  mil  Taped 

728 

24,000 

1115-N 

12  Aug . 

6KK  3/4  mil  Taped 

746 

65,000 

1116-N 

13  Aug . 

9KK  3/4  mil  Taped 

633 

41,000 

As  can  be  seen  from  the  table,  no  balloon  which  failed  was 
subjected  to  an  extreme  rate  of  rise,  nor  is  there  an  obvious 
correlation  of  burst  altitudes  and  failures.  The  balloon 
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failures  are  not  limited  to  specific  sizes,  material 
thicknesses,  or  balloon  construction.  One  common 
element  was  the  Mil  Spec  polyethylene  balloon  material 
which  was  used.  On  no  flight  was  the  recorded  tropopause 
temperature  excessively  low;  in  fact,  the  temperatures  did 
not  approach  the  certified  cold  brittleness  temperature  of 
the  film . 

The  production  and  inspection  records  on  all  the  balloons 
which  failed  have  been  reviewed  individually  and  do  not 
reveal  any  indication  of  problems  in  construction.  The 
balloons  are  not  limited  to  a  particular  production  or 
inspection  crew  and  are  not  limited  to  a  particular  lot 
of  film. 

Several  of  the  1964  flights  exhibited  low  ascent  rates  above 
100,000  feet.  This  low-ascent-rate  characteristic  of  balloons 
launched  from  Ft.  Churchill  was  noted  previously  in  1961 
and  1962,  but  was  countered  by  employing  more  than  the  normal 
amount  of  drive-up  ballast  and  10  or  11  percent  free  lift. 

In  1963  low  ascent  rates  were  not  as  prevalent;  in  fact, 
rates  above  1,000  feet  per  minute  were  common.  Therefore, 
Raven  and  the  ONR  field  representatives  agreed  to  launch  a 
majority  of  the  flights  in  the  1964  program  with  87o  free  lift 
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and  about  60  pounds  of  ballast. 


A  review  of  ballast  drops  on  ascent  of  the  1963  and  1964 
flights  reveals  that  the  average  drive-ap  ballast  used  per 
flight  to  ceiling  in  1963  was  57  pounds.  In  1964  the 
average  drive-up  drops  were  41  pounds.  While  the 
difference  of  16  pounds  may  not  appear  to  be  significant, 
it  might  have  helped  to  sustain  a  more  constant  ascent  rate. 

Also,  the  majority  of  the  inflations  in  1963  were  given 
11  percent  free  lift,  while  in  1964  8  or  9  percent  was 
used.  Thus  1964  flights  were  launched  with  from  2  to 
3  percent  less  free  lift.  The  effect  of  less  ascent  ballast¬ 
ing  in  1964  plus  the  initial  lower  inflation  resulted  in  an 
average  of  3  to  5  percent  less  free  lift  in  the  1964  flights 
than  1963. 

C.  Launch  Performance 

All  flights  were  launched  by  the  bubble-up-wind  anchor 
line  method.  All  launches  were  considered  successful 
with  .he  exception  of  Flight  No.  1094-N  on  which  the 
payload  became  entangled  in  the  rigging  and  had  to  be 
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temunated  shortlv'  after  launch.  A  few  launches  were 


conducted  under  rather  windy  conditions,  which  makes  the 
operation  considerably  harder;  however,  considering  the 
prevailing  launch-site  weather,  it  is  remarkable  that  this 
does  not  happen  more  often. 

For  the  most  part,  the  launches  were  extremely  smooth 
with  a  resultant  small  shock  load  on  the  payload  and  balloon. 

The  number  of  operational  personnel  assigned  to  the  launch 
crew  was  adequate.  In  future  programs  of  this  size,  however, 
the  addition  of  a  clerk  would  be  of  considerable  value. 

D.  Recovery  Performance 

A  total  of  16  balloon  flights  were  terminated  by  the  recovery 
crew  based  at  Stony  Rapids  and  all  16  payloads  were  success¬ 
fully  recovered  and  returned  to  Ft.  Churchill.  One  more 
flight.  No.  1114-N,  overflew  Stony  Rapids ,  but  could  not 
be  terminated  and  tracking  and  recovery  operations  had  to 
be  cancelled  because  of  bad  weather,  a  weak  signal,  and 
impending  new  flights  from  the  launcli  site. 
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The  recovery  conditions  in  general  were  poor.  Frequent 
thunderstorms  and  low  ceilings  made  flying  conditions  very 
hazardous  this  year. 

A  large  number  of  forest  fires  during  the  first  month  blanketed 
the  recovery  area  with  varying  conditions  of  haze  and  dense 
smoke.  One  recovery  required  the  float  plane  to  fly  through 
250  miles  of  dense  smoke  to  reach  the  impact  site. 

The  recovery  of  Dr.  Meyers'  spark  chamber  on  Flight  No. 
1107-N  was  extremely  difficult.  The  impact  site  was  over 
200  miles  from  Stony  Rapids  and  in  an  area  requiring 
extensive  clearing.  The  area  was  inaccessible  to  float 
planes  and  in  a  deep  ravine  which  cut  off  the  wmd  currents 
required  for  the  helicopter  to  fly  the  payload  out.  Eventually, 
the  package  was  flown  out  in  pieces  and  taken  by  boat  to  a 
landing  strip  suitable  for  the  C-47. 

Almost  all  recoveries  were  made  by  the  leased  helicopter 
while  being  supported  by  either  one  or  both  float  planes.  The 
flying  hours  of  float  planes  while  actively  engaged  on  a 
recovery  was  reduced  slightly  by  the  use  of  the  helicopter. 
However,  the  bad  weather  and  smoke  required  more  and 
closer  support  from  the  float  planes.  The  absence  of  a 
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significant  decrease  in  float  aircraft  hours  demonstrated 
that  both  float  planes  are  required  for  an  operation  of  the 
scope  involved  during  this  year's  program. 

The  range  of  the  helicopter  is  quite  limited  and  frequently 
required  both  float  aircraft  to  haul  loads  of  canned  gaso¬ 
line  on  extended  recoveiies.  This  problem  becomes 
exceptionally  complex  with  impacts  beyond  two  hundred 
miles  from  the  recovery  station.  There  are  no  other  sites, 
including  Uranium  City,  better  located  than  Stony  Rapids 
for  an  overall  center  of  recovery  activity. 

In  addition  to  the  extra  helicopter  gasoline  load,  the  float 
planes  are  required  on  some  recoveries  to  transport  scientists 
and  technicians  to  the  impact  site  for  the  purpose  of  dis¬ 
mantling  some  of  the  larger  and  more  complex  research 
loads.  In  this  event,  special  wooden  packing  cases  must 
be  transported  to  the  recovery  site  for  packaging  of  the  various 
components  following  their  removal  from  the  research  vehicle. 

In  past  seasons  up  to  three  successful  flights  have  been 
in  the  air  simultaneously  with  terminations  scheduled  at 
short  intervals.  The  long,  sustained  periods  of  bad  weather 
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make  these  multiple  launches  mandatory  when  the  infrequent 
good  balloon  launching  conditions  do  occur  at  Ft.  Churchill. 
With  less  than  two  float-equipped  aircraft,  tracking  and 
recover>  of  such  multiple  balloon  flights  would  be  extremely 
difficult,  if  not  impossible. 

Despite  the  fact  that  the  float  aircraft  have  received 
thorough  inspection  by  excellent  mechanics  each  spring 
before  leaving  for  Canada,  engine  trouble  has  occurred  in 
one  or  the  other  of  the  two  float-equipped  airplanes  during 
each  of  the  past  three  seasons.  This  situation  has,  on 
occasion,  "grounded"  one  of  the  float  planes  for  a  sus¬ 
tained  period  until  replacement  parts  could  be  obtained 
from  Winnipeg  via  Churchill.  A  considerable  inventory 
of  spare  parts,  instruments,  etc.,  for  these  aircraft  is 
carried  at  the  recovery  station,  but  it  is  virtually  impossible 
to  anticipate  a  total  need. 

While  the  addition  of  the  helicopter  has  nearly  eliminated 
float  plane  landings  in  marginal  waters,  the  possibility  of 
sustaining  damage  during  a  landing  in  this  remote  area  cannot 
be  eliminated. 
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Frequently  the  aircraft  must  fly  under  very  marginal  weather 


cond'tions  involving  low  ceilings,  limited  visibility,  and 
high  surface  wind  velocities. 

In  the  event  of  a  flying  accident,  the  second  float-equipped 
aircraft,  always  equipped  with  mated  radio  liaison  gear, 
would  be  invaluable  for  the  immediate  evacuation  of 
injured  personnel. 

Even  though  a  record  of  four  years  of  recovery  operations 
without  a  flying  accident  has  been  established,  each 
season  has  provided  near  brushes  with  disaster.  The 
necessity  to  bring  balloon  loads  to  earth  in  extremely 
marginal  weather  must  still  be  rated  as  very  hazardous. 

A  total  of  586  hours  of  aircraft  flying  time  was  compiled 
during  the  1964  program.  Table  IV  below  gives  an  approximate 
breakdown  by  the  type  of  aircraft  and  the  type  of  mission  on 
which  the  aircraft  was  employed  including  the  round  tr^p  to 
the  Canadian  base  sites. 
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TABLE  IV 


Tracking  and  Logistics  Total 
Aircraft  Type  Recovery  (hrs .)  (hrs .)  (hrs .) 


C-47 

160 

51 

211 

Raven  Cessna  185 

90 

22 

112 

Leased  Cessna  185 

89 

20 

109 

Bell  47G  Helicopter 

110 

44 

154 

The  number  of  people 

assigned  to  the  recovery  crew 

was 

adequate . 


E.  Instrumentation  Performance 
1 .  VHP  ADF  Performance 

The  new  element  in  tracking  operations  in  1964  was  the 
introduction  of  a  Collins  DF-301  Direction  Finder.  This 
unit  converts  an  ordinary  receiver  (in  the  VHF  frequency 
range)toa  direction-finding  system.  The  performance 
of  this  VHF  ADF  system  was  generally  very  satisfactory. 
As  with  all  new  systems,  a  few  minor  problems  were 
encountered.  One  of  these  was  the  receiver  in  the 
C-47  aircraft.  This  is  an  old-style  military  transceiver 
(ARC-27)  which  did  not  prove  reliable. 

Despite  the  fact  that  two  additional  units  of  this  •  . e 
were  taken  along  for  spares  and  that  additi  ml  repairs 
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were  made  on  all  units  in  the  field,  they  still  failed 
with  alarming  regularity.  In  no  case  did  these  failures 
affect  the  success  of  the  program.  The  C-47  pilot 
was  able  to  maintain  visual  contact  and/or  to 
extrapolate  the  flight  positions  until  the  Stony  Rapids 
aircraft  took  over. 

The  receivers  used  in  the  light  aircraft  (Collins  718-B) 
were  of  new  design  and  worked  perfectly  in  all  cases. 

Despite  the  fact  that  the  tracking  pilots  were  not 
accustomed  to  this  new  system,  very  few  operational 
problems  arose. 

Many  parachute  descents  were  brought  through  extremely 
adverse  conditions  such  as  low  ceiling  visibility  and 
in  proximity  to  large  thunderstorms.  Under  these 
conditions,  the  narrow  cone  of  silence  and  insensitivity 
to  atmospheric  static  inherent  in  this  system  proved 
their  worth . 

Homing  distances  with  this  system,  even  under  adverse 
conditions,  were  well  over  100  miles.  Barring  water 
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impacts,  homing  was  often  possible  after  impact  at  moderately 


long  range,  depending  on  the  position  and  condition 
of  the  small  transmitting  antenna  on  the  payload. 

An  altitude  readout  device  for  the  185  aircraft  was 
designed,  but  not  used  due  to  a  shortage  of  time  and 
mating  difficulties.  This  did  not  adversely  affect  the 
balloon  program  since  the  experienced  tracking  pilots 
were  familiar  with  descent  rates,  and  were  in  each 
case  successful  in  intercepting  the  descending  pay- 
loads  . 

2.  Base  Station  Telemetry 

The  celemetry  receiving  systems  on  both  ground  stations 
performer  extremely  well.  The  antenna  systems  were 
quite  adequate  physically  and  electrically,  and  it  was 
found  that  an  elevation  rotor  is  superfluous  in  most  instances. 
If  set  up  properly,  an  accurate  azimuth  reading  can  be 
obtained  from  the  antenna  headings,  further  aiding  in 
balloon  tracking . 

Telemetry  ranges  of  450  miles  were  commonplace  and 
in  some  cases,  reception  was  possible  at  Stony  Rapids 
before  the  balloons  reached  maximum  altitude. 
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3.  Communications 


By  the  addition  of  a  trained  radio/electronic  technician 
at  the  downrange  site  and  by  choosing  a  more  favor¬ 
able  radio  location  there,  more  reliable  HF  and  VHP 
communications  and  excellent  telemetry  data  reception 
were  achieved  in  1964. 

Still  communications  are  impossible  after  dark  on  6  me 
due  to  the  increased  skip  distance.  Had  it  not  been 
for  the  informal  exchange  of  information  by  the  radio 
amateurs  of  the  crew  using  their  own  personal  SSB 
equipment,  communications  would  have  been  impossible 
at  night  and  on  50%  of  the  days  during  the  program. 

An  approved  ONR  frequency  of  about  3  me  and  the 
addition  of  SSB  equipment  would  greatly  improve  the 
communication  between  Ft.  Churchill  and  Stony  Rapids. 
The  6  me  frequency  should  be  retained  and  SSB  be  added 
for  improved  daytime  communications. 

The  standard  VHF  command/voice  transceiving  gear  was 
very  dependable  as  usual  and  the  range  was  improved 
by  optimizing  antenna  locations.  The  only  serious 
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equipment  malfunction  was  the  failure  of  the  24-12 


volt  convertor  supplying  power  to  the  VHF  transceiver 
in  the  C-47.  The  trouble  was  found  and  temporary 
repairs  made  to  finish  the  program. 

4.  Balloon  Instrumentation 
a.  Silver  Cells 

The  use  of  silver  cells  as  a  primary  power  source 
for  standard  balloon  instrumentation  was  highly 
successful.  No  battery  pack  failures  were 
experienced  throughout  the  program. 

The  pack  design  was  slightly  conservative.  Some 
packs  still  operated  after  drains  in  excess  of  30 
hours  due  to  difficult  or  delayed  recoveries.  The 
runaway  flight  1114-N  provided  an  extreme  test 
of  battery  life,  the  pack  finally  failing  after 
42  hours  continuous  drain.  Reduction  in  cell  size, 
from  20  ampere-hours  to  10  ampere-hours,  would 
save  12  pounds  in  weight,  but  this  would  be 
insufficient  to  power  the  unit  for  the  requirements 
of  the  1964  Churchill  program.  Even  after  subjecting 
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some  packs  to  severe  impacts  and  lengthy  v/ater 


submersion,  proper  re-charging  restored  them  to 
flying  status.  Only  one  pack,  submerged  for  4  days 
on  1100-N,  could  not  be  revived. 

The  dry  cell  portion  of  the  pack  which  powered 
the  radio  command  receiver  and  radio  command 
termination  squibs  was  satisfactory  in  all  cases 
and  quite  adequate.  This  redundant  supply  was 
engineered  to  permit  flights  to  be  terminated 
independently  of  silver  cell  condition. 

b.  Beacon/Telemetry  Transmitter 

The  transmitter  performed  very  well.  The  unit  was 
too  well  insulated  on  the  first  few  flights  and  some 
transmitter  frequency  drift  was  noted  due  to  excessive 
heat.  No  further  problems  were  encountered  after 
the  insulation  was  reduced.  Three  transmitters 
were  lost  and  several  are  being  repaired  after 
submersion  in  brackish  water. 

c.  Millivolt  Voltage  Controlled  Oscillator 

Those  units  caused  a  few  problems  during  the  program. 
Shipment  from  manufacturer  was  delayed  and  quite  a 
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few  v;ere  received  witli  signs  of  poor  quality  control 


by  the  manufacturer.  One  was  dead  upon  arrival. 
Severe  impacts  and  some  submersions  reduced  the 
number  of  good  units.  Altogether,  6  units  were 
returned  to  the  United  States  for  repair.  Three 
of  these  were  returned  to  service  at  Churchill. 

d.  High  Altitude  Transducer 

The  high  altitude  transducer  used  with  the  system 
is  a  thermal  conductivity  gauge  operating  in  a 
temperature  compensated  bridge  circuit.  The 
D.C.  supply  voltage  to  the  transducer  electronics 
is  zener  regulated.  Absolutely  no  malfunction  of 
the  unit  was  experienced  and  calibration  was 
accurately  maintained  from  flight  to  flight.  Part 
of  this  stability  is  due  to  the  fact  that  no  moving 
parts  are  used . 

At  extremely  high  altitudes  the  resolution  and 
accuracy  of  the  unit  far  surpassed  that  of  the 
aneroid-driven  pressure  gauges  previously  used. 
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e.  Low  Altitude  Transducer 


This  unit  is  an  aneroid  bellows-driven  potentiometer. 
Simple  circuitry  was  added  to  make  it  compatible 
with  the  FM  system. 

This  part  of  the  instrument  package  caused  some 
problems.  At  first  the  transducer  itself  was 
suspected  but  discussions  with  the  factory, 
further  study,  and  continued  experimentation 
proved  that  the  transducer  was  not  entirely  at 
fault.  Findings  indicate  that  some  of  the  difficulty 
was  temperature  induced  and  a  portion  of  the  errors 
encountered  was  attributable  to  the  associated 
circuitry. 

Strategic  insulation  of  the  suspect  components  in 
the  field  provided  a  definite  improvement  in  accuracy. 

The  problems  which  were  occasioned  by  this  difficulty 
did  not  affect  the  success  of  any  flight. 

f.  Sensors 

Several  auxiliary  sensors  were  incorporated  in  the 
package.  These  were  used  to  chock  on  the  operation 
of  the  package  during  flight. 
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There  were  two  temperature  probes,  internal  and 


external.  Both  operated  quite  well.  Physically, 
the  external  probe  suffered  frequent  damage 
because  oi  its  fragility,  despite  protective 
measures  which  were  taken. 

The  battery  voltage  indicator  worked  quite  well 
and  provided  a  vivid  picture  of  silver  cell 
performance . 

The  ballast  dropping  sensors  worked  reasonably 
well  but  were  prone  to  launch  and  impact  damage. 

On  two  occasions  launch-damaged  ballast  sensors 
restricted  ballast  flow  by  being  bent  into  the 
ballast  valve  orifice.  On  other  flights  the  particles 
of  dropping  ballast  had  a  tendency  to  jam  the  sensor, 
reducing  its  sensitivity. 

g.  Commutator 

A  twelve  position  electro-mechanical  rotary  stepping 
switch  was  used.  It  cycles  through  its  twelve 
positions  only  upon  command.  The  various  sensor 
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outputs  are  fed  to  the  commutator  which  selects 


them  for  telemetering.  The  normal  position  is 
the  altitude  sensor  position.  In  addition  to  the 
sensors  already  mentioned,  several  references 
and  customer  function  indications  were  on  selected 
positions . 

Thermal  runaway  in  the  drive  transistor  was 
experienced  in  several  instances,  causing  the 
commutator  coil  to  bum  out.  Commutation  was, 
therefore,  performed  only  when  absolutely 
necessary. 

h.  Radio  Command  Receiver  and  Decoder 

The  same  reliable  VHP  system  initially  developed 
by  Raven  Industries,  Inc,  several  years  ago  was 
incorporated  in  the  new  system.  Over  200  command 
functions  were  performed  successfully  without  a 
failure  directly  attributable  to  the  R/C  system 
itself.  Some  failures  of  the  private  line  transistor 
were  noted  this  year,  but  since  this  is  a  fail-safe 
circuit,  no  detrimental  effects  were  noted. 
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Because  of  multiple  flight  requirements  and 
requests  of  various  customers,  it  became 
necessary  to  use  all  six  channels  on  several 
occasions,  and  more  could  have  been  used  had 
they  been  available.  A  maximum  capability  of 
twelve  (12)  channels  can  be  incorporated  in 
this  R/C  system. 

Termination  Timer 

The  termination  timer  used  was  primarily  the  same 
as  used  in  previous  years.  Some  minor  wiring  and 
packaging  changes  were  made  to  adapt  it  to  the 
19  64  integrated  package.  The  only  trouble 
encountered  was  the  failure  of  one  of  the  dual 
(redindant)  motors  during  Flight  No.  1117-N, 
but  the  timer  was  still  capable  of  terminating  the 
flight.  Silver  cell  voltage  per  cell  is  initially 
higher  than  that  of  dry  cells,  but  the  7  volts 
supplied  IS  well  within  the  control  range  of  the 
motors . 

The  cause  of  failure  of  Flight  1114-N  to  terminate 
was  deduced  to  be  external  to  the  instrument  package. 


-37- 


Failure  of  both  timer  motors  is  highly  improbable. 


Long  after  progiammed  cut-down,  ballast  could 
be  dropped  on  command  and  even  more  significant!' 
the  beacon  was  operating  normally  indicating  an 
adequate  power  supply  for  the  radio  r  imand. 
Since  neither  the  timer  nor  the  ■  ,io  command 
termination  effected  cut  d  wn,  the  source  of 
trouble  appears  to  be  Cxsewhere. 

Instrumen'  Package 

The  overall  performance  of  the  instrument  package 
was  quite  satisfactory. 

Waterproofing  of  the  instrument  container  is  of 
prime  importance  in  future  programs.  Several 
attempts  at  waterproofing  in  the  field  met  with 
varying  degrees  of  success.  The  best  of  these 
was  poly  tape  sealing  of  the  metal  cover.  This, 
however,  gave  no  protection  to  the  silver  cells. 
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Some  research  on  various  insulation  techniques 


was  also  carried  out  during  this  program.  At 
present,  indications  are  that  the  system  requires 
some  insulation  at  night  while  none  is  needed  in 
the  daytime. 
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IV.  FLIGHT  DATA 


Table  of  Flights 


Flight 

Balloon 

Page 

No. 

Scientist  and  Agency 

Vol.cu.ft. 

No. 

1088-N 

Drs  .  McDonald  &  Guss/NASA 

9  million 

41 

1089-N 

Drs .  McDonald  &  Guss/NASA 

9  million 

44 

1090-N 

Drs.  McDonald  &  Guss/NASA 

9  million 

46 

1091-N 

Dr.  Guss/NASA 

1  million 

48 

1092-N 

Dr.  Guss/NASA 

9  million 

50 

1093-N 

Drs.  McDonald  &  Guss/NASA 

9  million 

52 

1094-N 

Mr.  Stiller/NRL 

9  million 

55 

1095-N 

Mr.  Stiller/NRL 

9  million 

57 

1096-N 

Mr.  Yeo/UKAEA 

175,000 

59 

1097-N 

Mr.  Yeo/UKAEA 

175,000 

61 

1098-N 

Mr.  Yeo/UKAEA 

175,000 

63 

1099-N 

Dr.  Meyer/U.  of  Chicago 

3  million 

65 

1100-N 

Dr.  Meyer/U.  of  Chicago 

9  million 

67 

1101-N 

Dr.  Waddington/U.  of  Minnesota 

6  million 

70 

1102-N 

Dr.  Meyer/U.  of  Chicago 

3  million 

72 

1103-N 

Dr.  Waddington/U.  of  Minnesota 

9  million 

75 

1104-N 

Dr.  Meyer/U.  of  Chicago 

3  million 

77 

1105-N 

Dr.  Meyer/U.  of  Chicago 

3  million 

79 

1106-N 

Dr.  Meyer/U.  of  Chicago 

9  million 

81 

1107-N 

Dr.  Meyer/U.  of  Chicago 

9  million 

83 

1108-N 

Dr.  Frye/Case  Institute 

3  million 

86 

1109-N 

Dr.  Meyer/U.  of  Chicago 

3  million 

88 

1110-N 

Dr.  McCracken/SW  Center  for 

Advanced  Studies 

3  million 

90 

1111-N 

Dr.  Meyer/U.  of  Chicago 

3  million 

92 

1112-N 

Dr.  Meyer/U.  of  Chicago 

9  million 

94 

U13-N 

Dr.  Meyer/U.  of  Chicago 

3  million 

96 

1114-N 

Dr.  Meyer/U.  of  Chicago 

3  million 

98 

1115-N 

Dr.  McCracken/SW  Center  for 

Advanced  Studies 

6  million 

101 

Ili6-N 

Dr.  Meyer/U.  of  Chicago 

9  million 

103 

1117-N 

Dr.  McCracken/SW  Center  fcr 

Advanced  Studies 

3  million 

105 

1118-N 

Dr.  Earl/U.  of  Minnesota 

3  million 

107 

Ili9-N 

Dr.  Earl/U.  of  Minnesota 

3  million 

109 
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RAVEN  C  A  N  A.D  I  A  N  VF  LIGHT  OPERATIONS 


Tkyhook  balloon  flight  information 

I.AVEXOS  3900/2  (Rev.  11-63) 


f 

1 


Company 

Raven  Industries,  Inc. 

Flight  Number  1088-N 

Scientist 

Dr.  McDonald/Dr.  Guss 

Organization  GSFC-NASA 

Launch:  Site 

Ft.  Churchill 

Date/Time  ^6  June  1964/0558  Z 

Technique 

Anchor  line 

Director  D.  Johnson 

Weather: 

Clear  40°F  -  SSW  6-8 

Tropopause:  Height  34K  Temp  -55  °c 

(Sky  -  Temp  -  Wind  -  Press) 
b.  Balloon  Ceiling:  Theoretical  2.05  Mbs  141K  ft.  Actual:  35K  ft. 
How  altitude  determined  VHF  FM/FM  Beacon 


280  Mbs 


b.  Ascent:  Surface  to  tropopause  520  fpm.  Tropopause  to  ceiling _ 

.  Flight  duration:  Total  I  hrs .  8  min.  At  ceiling _ hrs.  _ 

Termination:  Time  0706  Z  Altitude  35K  ft.  Cause _ Burst 


fpm. 


min. 


9.  Balloon  destruction  -  confirmed 


visual 


(visual  -  unknown  -  etc.) 


id.  Impact:  Date/Time 
1  .  Frequency  used: 


16  June/0727  2  Location  ^5  mi  @  130  Ft.  Churchill 


(Kcs,  Mcs) 
251.5  mcs 
255.1  mcs 
149.4  mcs 


(Purpose) 

Beacon _ 

Drop  beacon 
Radio  command 


(Total  Time) 
1.5  hr. 
0.5  hr. 

6  min. 


1'  .  Balloon:  Code  number 


2353-541-8291 


Serial  number 


137 


Copy  to: 

iNR/FldRe  p/Minn 
NR/Code  421 


WEIGHT 

Balloon - 933  lbs . 

FAA  Termination  Timer _ 

Parachute - LZ _ 

Instrumentation - - 

Ballast - - 

Scientific  package  - _ 

Other - 420 _ 

Gross  Weight - - 1 , 370 _ 

Free  Lift - 109 _ 

Gross  Inflation - - 1,479 _ 

Helium  used - 24,000  cu.  ft. 


Recovery  of  the  scientific  payload  was  made 
from  the  ice  on  Hudson's  Bay,  by  PAA 
helicopter.  The  parachute  was  destroyed  and 
all  Raven  Instruments  were  lost  except  the 
drop  beacon  and  the  silver  cells. 
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Flight  1Q88-N 


Remarks: 

During  inflation  the  surface  winds  were  4  to  5  mph.  Release  was 
delayed  about  12  minutes  by  a  Trans  Air  flight  and  at  launch  time 
surface  winds  were  6  to  8  mph  and  about  20*^  off  the  layout  direction. 
The  extreme  bottom  section  of  the  balloon  was  pulled  off  the  ground 
cloth  during  launch  but  the  payload  was  picked  up  vertically  with 
very  little  shock. 

The  balloon  rose  slowly  for  about  200  feet,  then  floated  level. 

Twenty  seven  pounds  of  ballast  were  dropped  to  get  the  balloon 
moving  again  and  all  seventy  pounds  on  board  were  dropped  below 
30,000  feet  to  keep  the  balloon  ascending. 

The  balloon  stopped  at  about  34,800  feet  and  the  emulsion  drop 
package  was  released  to  decrease  the  load.  At  about  this  time, 
Cmdr.  Martin  sighted  a  burst  from  the  C-47.  The  burst  was  also 
reported  by  the  PAA  radar  range. 

Both  the  drop  package  and  the  main  gondola  were  spotted  down  on  a 
large  section  of  ice  in  Hudson  Bay. 

The  C-47  returned  to  Ft.  Churchill,  and  then  returned  to  the  impact 
site,  leading  back  two  PAA  helicopters  for  recovery.  Ray  Ramstad  of 
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V 


the  Raven  crow  was  lowered  to  tie  the  payload  into  the  helicopter 


winch  system.  The  first  recovery  attempt  failed  when  the  line 
broke  and  succeeding  attempts  were  hampered  by  parachute 
billowing  due  to  "prop  wash".  The  scientific  equipment  was 
eventually  recovered;  however,  one  complete  set  of  Raven  flight 
control  instrumentation  was  lost. 
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PHeSSURE  IN  MILLIBARS 


FLIGHT  NO.  1068 


3ALL00N 


LOAD  factor: 


GROSS  LD  I  sro  0  lbs 


&ALLAST  70  lbs 
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^HOOK  BALLOON  FLIGHT  INFORMATION 
mxos  3900/2  (Rev.  11-63) 


Company  _ Raven  Industries  .  Inc. _ . _ 

Flight  Number  1089-N 

2.  Scientist  Dr. 

McDonald/  Dr.  Guss 

Organization 

GSFC-NASA 

i  Launch:  Site 

_ Ft.  Churchill _ 

Date/Time 

18  Tune  1964/0832  Z 

f  Technique 

Anchor  line 

Director 

D.  Tohnson 

1 

4 .  Weather: 

Clear  -  calm 

Tropopause: 

Height  32.5  Temp  -53  °C 

(Sky  -  Temp  -  Wind  -  Press) 


ll  Balloon  Ceiling:  Theoretical  2.2  Mbs  139K  ft.  Actual:  135K  ft.  2 . 6 _ Mbs 

How  altitude  determined  photobarograph _ 

ti  Ascent:  Surface  to  tropopause  598  fpm.  Tropopause  to  ceiling _ 400  fpm. 

7  Flight  duration:  Total  1 3  hrs .  57  min.  At  ceiling  9  hrs. _ min.  _ 

8.  Termination:  Time  2229 _ Altitude  130  K _ ft.  Cause  Radio  Command _ 


5.  Balloon  destruction  -  confirmed  visual _ 

(visual  -  unknown  -  etc.) 

1C'.  Impact:  Date/Time  18  Tune/2307 _ Z  Location  107°  17'  W/58°  30'  N 


« 

11 

Frequency  used: 

(Kes,  Mes) 

251.5  mes 

(Purpose) 

Beacon 

(Total  Time) 
15  hr. 

255.1  mes 

Drop  beacon 

5.5  hr. 

149.4  mes 

Radio  command 

4  min. 

12. 

Balloon:  Code  number 

2323-541-8291 

Serial  number 

127 

WEIGHT 

Balloon - 959  lb. 

FAA  Termination  Timer  _ 

Parachute - - 1 8 

Instrumentation - - 

Ballast - - 

Scientific  package  - _ 

Other - - 4 1 2 

Gross  Weight - - 1  389 _ 

Free  Lift - - 1 1 1 

Gross  Inflation - - 1  500 


Helium  used -  24, 000  cu.  ft. 


Good  flight 


Copy  to: 

CNR/FldRep/Minn 

C  JR/Code  421  -44- 


Flight  1Q89-N 


Remarks: 

The  surface  conditions  at  launch  were  ideal  and  the  launch  was  very 
smooth. 

The  ascent  rate  was  low  and  averaged  only  453  feet  per  minute. 

The  fhght  was  terminated  at  2229  G.M.T.  resulting  in  a  duration  of 
about  14  hours.  The  payload  was  recovered  on  the  shores  of  Livingstone 
Lake  by  the  Raven  helicopter  and  float  planes. 

The  payload  was  returned  to  Ft.  Churchill  by  0815  G.M.T,  which 
was  less  than  24  hours  after  launch. 
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FLIGHT  NO.I089N 


DATE  Ih  J'INE  1964 


FOR  NAS 

CH  McDonald 
L>'  GUSS 


TYPE  ^3P^-54I-8P9/ s/N  i?T 


VOL  9  MILLION  CU  FT 


LOAD  factors 


PAYLOAD  430  0  LBS 


GROSS  LD  ;389.  OLSS 


BALLAST  70  0LBS 
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[CVHGOK  BALLOON  FLIGHT  INFORMATION 
NAVFXOS  3900/2  (Rev.  11-63) 

^  Company _ Raven  Industries  ,  Inc . 

2.  Scientist  McDonald/Dr.  Guss 


Flight  Number 


1090-N 


j.  Uunch;  Site  Tt.  Churchill 


I  Technique 


Anchor  line 


Organization  GSFC-NASA 
Date/Time  21  June  1  964/0638  Z 

Director  D-  Johnson 


J  Weather; 


I 


Clear 


SW  2-3 


_ Tropopause:  Height  34  Temp 

(Sky  -  Temp  -  Wind  -  Press) 

S'.  Balloon  Ceiling:  Tneoretical  2.15  Mbs  139K  ft.  Actual:  139K  ft.  _ 2.15 


Mbs 


How  altitude  determined  VHF  FM/FM  Beacon 


6,  Ascent:  Surface  to  tropopause  822  fpm.  Tropopause  to  ceiling  472  fpm. 

1  Flight  duration:  Total  ___J_4_hrs .  ^7  min.  At  ceiling  10  hrs.  _ min.  _ 


0  Termination:  Time  20  55  Z  Altitude  137  ft.  Cause  Radio  Command 


9.  Balloon  destruction  -  confirmed 


visual 


Impact:  Date/Time  21  June/1503 


(visual  -  unknown  -  etc.) 

Z  Location  106°  04‘W/59°  43’N 


i  Frequency  used: 


(Kes,  Mes) 

253.1  Mes 

255.1  Mes 
149.4  Mes 


(Purpose) 

_ 

Drop  Beacon 

HaAp  conunapd 


(Total  Time) 

_ lu  111. _ 

_ UHG _ 

_ Z-nua. _ 


.2  Balloon:  Code  number  2323-541-8291 


Serial  number 


129 


Copy  to: 

C  R/FldRep/  Minn 

C  R/Code  421  -g 


WEIGHT 


Balloon - 943  lb . 

FAA  Termination  Timer _ 

Paiachute - - 1 8 

Instrumentation - - 

Ballast - - 

Scientific  package  - _ 

Other - 435 

Gross  Weight - - 1396 

Free  Lift - 112 

Gross  Inflation - - 1508 


Helium  used -  24 , 000  cu  .  ft . 


The  drop  package  beacon  and  silver  cells 
were  not  recovered. 

Good  flight. 


Flight  1090-N 


Remarks : 

The  surface  conditions  at  launcli  were  good. 

The  launch  proceeded  smoothly  until  the  anchor  line  squibs  wore 
fired  prematurely.  The  balloon  pulled  the  payload  off  the  cart  and 
dragged  the  payload  about  50  feet.  The  crush  pad  and  two  legs 
were  torn  off  tne  gondola,  but  no  further  damage  was  noted. 

The  balloon  had  an  average  rate  of  rise  of  515  feet  per  minute 
and  floated  at  about  136,000  feet  for  10  hours. 

The  flight  was  terminated  at  2055  G.M.T.  The  payload  was 
recovered  by  the  Raven  helicopter. 

The  ONR  drop  package  beacon  ceaseu  operating  on  ascent, 
possibly  as  a  result  of  launch  darrtuje.  The  drop  package  could 
not  be  found  after  it  was  released  from  the  mai’  Might  after 
reaching  ceiling. 
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FLIGHT  NO.I090H 


FOR  NASA /GODDARD 
DR.  Me  DONALD 
DR  GUSS 


VOL:  9  MILLION  CU  FT 


MAIL:  75  MIL  POLY 


PAYLOAD:  453.0  LBS 


GROSS  LD:I39€.0  LBS 


BALLAST  70.0  LBS. 
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Rthook  balloon  flight  information 

NAVEXOS  3900/2  (Rev.  11-6  3) 


.  Company 
.  Scientist 


Raven  Industries,  Inc. 


Dr.  Guss 


Flight  Number _ 1Q91-N 

Organization  _ GSFC-NASA 


Anchor  line 


Date/Time  21  June  1964/0943  Z 

Director  D.  Johnson 


3.  Launch:  Site  Ft.  Churchill 

I  Technique _ _ 

1,  Weather: _ Broken  -  Calm  at  launch _ Tropopause:  Height  34K  Temp  ~54  ^C 

(Sky  -  Temp  -  Wind  -  Press) 

5.  Balloon  Ceiling:  Theoretical  6  Mbs  114  ft.  Actual:  116  ft. 


5.4 


Mbs 


How  altitude  determined 


VHF  FM/FM  Beacon 


6.  Ascent:  Surface  to  tropopause 


fpm , 


Tropopause  Lo  ceiling  _  '^65 


fpm. 


Flight  duration:  Total  1 5  hrs .  42  min.  At  ceiling  1 4  hrs . 


min. 


Termination:  Time 


0125 


Z  Altitude 


114K  ft.  Cause 


Radio  Command 


9.  Balloon  destruction  -  confirmed 


visual 


(visual  -  unknown  -  etc.) 


10.  Impact:  Date/Time 
1  Frequency  used: 


22  June/0 20 9  Z  Location  103°  58'  W/59°  2R'  N 


(Kes,  Mes) 
251.5  Mes 
149.4  Mes 


(Purpose) 

Beacon _ 

Radio  Command 


(Total  Time) 
16  hr. 

4  min. 


1  Balloon:  Code  number  2333-541-G141 


Serial  number 


126 


WEIGHT 


Balloon - 210  lb  . 

FAA  Termination  Timer _ 

Parachute - - 1 4 

Instrumentation - - 

Ballast - - 

Scientific  package  - _ 

Other - - 215 

Gross  Weight - - 439 _ 

Free  Lift - - 40 

Gross  Inflation - - 47  9 


Helium  used -  7,700  cu.ft. 


Good  flight 


Copy  to: 

NR/FldRep/Minn 

wNR/Code  421  -48- 


Flight  1091 -N 


Remarks : 

The  surface  winds  wcie  up  to  about  10  inph  and  conditions  were 
not  ideal  for  launch,  but  this  flight  was  required  to  be  launched 
shortly  after  Flight  1090-N. 

The  winds  remained  at  10  mph  during  inflation,  but  subsided  to 
almost  calm  at  launch  time.  The  balloon  came  directly  over  the 
payload  and  picked  it  up  with  very  little  shock. 

The  balloon  rose  at  765  feet  per  minute  and  floated  at  about 
1  16,000  feet  for  14  hours. 

The  flight  was  terminated  at  0125  G.M.T.  and  was  recovered  the 


followirig  day  by  the  Raven  helicopter  supported  by  a  float  plaiKm 


P8ESSUKE  IN  MILLIBAPS 


»60C 


FLIGHT  NO.I09I-N 


N  a  /  GODDARD 


BALLOON 


MATL  7*-  NIL  POLY 


LOAD  FACTOR. 


PAYLOAD  2^9  OlH'^ 


GPOS 


induit 


APPR 


■[vHOOK  BALLOOX  .^HT  INFORMATION 
NAVEXOS  3900/2  il-63) 

1  Company  Raven  Industries,  Inc.  _  Flight  Number _ i092-N _ 

2  Scio'  t  _ Dr.  McDonald _  Organization  _ G S I  C - NA S A _ 

3.  La^nen:  Site  'hiH _  Dato/Timo  2  3  June  I  964/0  71  9  Z _ 

I  Technique  _ _ Ancaor  line _  Director  _ D.  Johnson _ 

4j  Weather:  _ _ SW  5 _ Tropopause:  Height _ Temp _ °C 

1  (Sky  -  Temp  -  Wind  -  Press) 

5.  Balloon  Ceiling:  Theoretical  2.15  Mbs  1 40K  ft .  Actual: _ ft. _ Mbs 

How  altitude  determined  _ 

6.  Ascent:  Surface  to  tropopause  _ fpm.  Tropopause  to  celling  _ fpm. 

7  Flight  duration:  Total  _ hrs  .  _ min.  At  ceiling  _ hrs.  _ min..  _ 

8  Termination:  Time  _ Z  Altitude _ ft.  Cause _ 

9.  Balloon  destruction  -  confirmed _ 

(visual  -  unknown  -  etc.) 

10.  Impact:  Date/Time _ ^  Location  _ 

11.  Frequency  used:  (Kes,  Mes)  (Purpose)  (Total  Time) 


12  Balloon:  Codf'  number  _ 232  3-541-829i 


Serial  number  1  31 


(  JR/FldRep/Mlnn 
ONR/Codc  421 


WEIGHT 

Balloon - - 95  9  lb  . 

FAA  Termination  Timer  _ 

Parachute - - 1 7 

Instrumentation - - 

Ballast - - 

Scientific  package  - _ 

Ckntu" - - 350 

Gross  Weight - - 1 ,  32i _ 

Free  Lift - - 

Gross  Inflation -  . 


Helium  used -  -  D'  I'U  eu.  !t. 


>1.  ,  lit  '  1  t  ■  fDy  after 

■  Wii  I'  !  '  ;,r  .spc.)ol. 


rhqht  1092-N 

Remarks : 

The  surface  v/inds  were  3  to  b  mph  during  inflation  and  5  mph 
at  release. 

After  release,  the  bubble  came  straight  down  the  layout  direction 
for  about  100  feet,  then  moved  off  slightly  toward  the  payload 
side  of  the  balloon.  When  all  but  about  20  feet  of  the  balloon 
was  in  the  air,  the  balloon  began  to  descend  While  descending, 
the  balloon  rotated  and  a  large  split  in  the  upper  balloon  wall 
could  be  seen . 

The  payload  was  not  moved  d'jring  the  launch  attempt. 
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r<YHOOK  BALLOON  FLIGHT  INFORMATION 
J.AVEXOS  3900/2  (Rev.  11-63) 


^ .  Company 


Raven  Industries,  Inc 


Flight  Number 


1093-N 


2.  Scientist 


Dr.  McDonald/Dr.  Guss 


Organization 


GSFC-NASA 


.  Launch:  Site  Tt.  Churchill 


Date/Time  _ 24  June  1  964/0415  Z 


Technique 


Anchor  line 


Director 


D.  Johnson 


1.  Weather: _ Clear  -  31  F  -  SSE  6-8 _ Tropopause:  Height  Temp 

(Sky  -  Temp  -  Wind  -  Press) 

D.  Balloon  Ceiling:  Theoretical  2  Mbs  142K  ft.  Actual:  136K  ft. 

How  altitude  determined  VHF  FM/FM  Beacon 


b.  Ascent:  Surface  to  tropopause  7 80  fpm.  Tropopause  to  ceiling 


30  3  fpm, 


Flight  duration:  Total  1 5  hrs .  17  min.  At  ceiling  10  hrs . 


min. 


B-  Termination:  Time 


1932  Z  Altitude 


126K  ft .  Cause  _  Radio  Com  mane 


9.  Balloon  destruction  -  confirmed 


10.  Impact:  Date/Time  24  June/2QI5 


Unknown 

(visual  -  unknown  -  etc.) 


Z  Location 


107°  07*  W/58°  23'  N 


1.  Frequency  used: 


(Kes,  Mes) 
251.5  Mes 
149.4  Mes 


(Purpose) 

Beacon _ 

Radio  Command 


(Total  Time) 
16.5  hr. 
9  min. 


1?  Balloon:  Code  number  2323-54  1  -8z91 


Serial  number 


WEIGHT 


'Type _ I  a pe d 

Vol.  9  X  lii^'  ft.~^ 
y  Dia.  2  91  ft. 
\  ' .  <ness  3/  4  mil 


Balloon - _ 

FAA  Termination  Timer 

Parachute - _ 

Instrumentation - _ 

Ballast - _ 

Scientific  package 

Other - _ 

Cross  Weight - _ 

Free  Lift - _ 

Gross  Inflation - 


964  lb 


350 
1,  331 
107 
1,438 


>Ketch 
location 
<  equipment 


32  Ft. chute 

(size) 


Helium  used 


Remarks:  Good  flight 


24,000  cu 


Copy  to: 

(  4R/FldRep/Minn 
(  NIR/Code  421 


Flight  1093-N 


Remarks : 

The  s'jrface  winds  were  about  6  mph  when  inflation  started,  but 

o 

had  increased  to  10  to  15  mph  and  about  -IS  off  the  layout  direction 
by  launch  time . 

The  balloon  came  down  the  layout  direction  for  about  100  feet, 
then  veered  off  sharply.  The  men  on  the  payload  cart  had  to  push 
the  cart  about  150  feet  to  get  the  payload  under  the  balloon. 

The  payload  became  temporarily  entangled  in  the  suspension 
lines  after  lift  off,  but  righted  itself  when  only  a  few  feet  off 
the  ground. 

The  balloon  rose  at  about  7  30  feet  per  minute  during  the  early 
portion  of  the  flight,  and  averaged  418  feet  per  minute  to  about 
130,000  feet. 

The  flight  was  terminated  at  1  932  G.M.T.  after  being  above 
130,000  feet  for  about  6  hours  and  above  125,000  feet  for  over 
1 1  hours  . 


-53- 


The  weather  in  the  recovery  area  was  overcast,  and  this  was  the 


first  recovery  of  the  year  in  bad  weather.  The  ceiling  varied 
from  300  to  2,000  feet.  There  were  heavy  rain  showers  and 
visibility  varied  from  2  to  5  miles. 

The  aircraft  recovery  square  had  been  tightened  down  to  1/2  mile 
when  the  parachute  penetrated  an  800  foot  ceiling. 

The  payload  was  recovered  by  the  Raven  helicopter  supported  by 
a  float  plane . 
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PdfSSUKE  IN  MILLISAgS 


iClENr^FIC  e)iP£RlM£Nr 


'EHMiMAripN  .fcr 

couyAW 


/VH4CT  a$f£a 


FLIGHT  NO./093-N 

DATE  2-  \f  i<^M 
FOP  GPuO/^t. 

.  k  G  'SS 

BALLOON 

TYPE  r323-^'4i  -82^)/  ■?* 

VOi  M/LL  lOV  C  P  r 
MATL  'S  M/l.  POL'r 
W7  9P4  O  lbs 

LOAD  Factors 

PAYLOAD  ■'‘2^  ('  LdS 
GROSS  LD  I'M  0  I 
FREE  LIFT  n^.’O  l3S  ■  8 
BALLAST  9(  VLB' 


indust 


X  0  20  9  4 


DR.  ‘ 
CHK. 
APPR. 


. 4  r  y^* 


[kyhook  balloon  flight  information 

NAVEXOS  3900/2  (Rev.  11-6  3) 


.  Com.pany 

Raven  Industries,  Inc. 

Flifjnt  Number 

i094-N 

.  Scientist 

Mr.  Stiller 

Organization 

NRL 

3 .  Launch:  Site  _ 

Ft.  Churchill 

Date/Time 

1  July  1  964/0315  Z 

1  Tocfiniqjc 

Anchor  line 

Director 

D.  Johnson 

Clear  55^F  W  8 

Tropopause:  Height  34K  Temp 

-50  °C 

1  (Sky 

-  Temp  -  Wind  -  Press) 

5.  Balloon  Ceiling:  Theoretical _ Mbs _ ft.  Actual:  _ ft.  _  Mbs 

j  How  altitude  determined  _ VHF  FM/FM  Beacon _ 

6.  Ascent:  Surface  to  tropopause _ fpm.  Tropopause  to  ceiling  _ fpm. 

Flight  duration:  Total  _ hrs  .  _ min.  At  ceiling  _ hrs.  _ min.  _ 

Termination;  Time  _ Altitude  _ ft.  Cause  _ 

9.  Balloon  destruction  -  confirmed _ Unknown _ 

(visual  -  unknown  -  etc.) 

10.  Impact:  Date/Time  1  July/0  320 _ ^  Location  East  side  of  N-S  runway _ 

1..  Frequency  used:  (Kcs,  Mcs)  (Purpose)  (Total  Time) 

251.5  Mcs  Beacon _  5  min. 

149.5  Mcs  Radio  Command  30  sec. 


i;  Balloon:  Code  number _ 2323-5  41-8291 _ Serial  number  1 32 


r opy  to: 

(  ^R/FldRep/Mlnn 
ONR/Code  421 


Balloon - _ 

FAA  Termination  Timer 

Parachute - _ 

Instrumentation - _ 

Ballast - _ 

Scientific  package  -_ 

Other - _ 

Gross  Weight - _ 

Free  Lift - _ 

Gross  Inflation  —  _ 

Helium  used - 


WEIGHT 


261 


1  ,  .-24 


100 


1  ,  324 


2  1,000  cu.  ft 


launch.  Th(^  flicjht  was  terminat'd  live 
minutes  after  launcii.  I  he  instrumc'iits 

iRK '  Wd  t  ei  li  i  tna(;e 

-55- 


uffi  red 


I'licjlU  1U94-N 


[^jnark^; 

Th('  surface  winds  v/ere  about  8  mph  at  launch  time,  but  a  severe 
crosswind  hampered  this  flight. 

During  lift  off  the  flight  gondola  got  enta..gled  in  the  rigging 
and  was  hanging  upside  down  as  the  balloon  ascended. 

The  flight  was  terminated  after  the  balloon  reached  a  safe 
parachute  descent  altitude. 
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'<YfiOOK  BALLOOX  FLIGHT  IXrORM/\TIOX 
AVEXG3  3  900/2  (Rev.  11-6  3) 


|.  Company 


Scientist 


Raven  Industries,  Inc. 


Mr.  Stiller 


j.  Launch:  Site  M .  Churchill 


riicjht  Number 


Organization 


1095-N 


Date/Time  3  July  1  964/0  91  5  Z 


Technique 


Anchor  lino 


Directcr 


D.  Johnson 


Weather:  _ Scattered  50  F  SW  6-8 _ Tropopause:  Height _ 

j  (Sky  -  Temp  -  Wind  -  Press) 

b.  Balloon  Ceiling:  Theoretical  1.85  Mbs  MTK  ft.  Actual:  144  f t . 

How  altitude  determined  VHF  FM/FM  Beacon 


Tropopause:  Height  34K  Temp  ~55  C 


1  .89 


Mbs 


0.  Ascent:  Surface  to  tropopause  808  fpm.  Tropopause  to  ceiling  525  fpm. 
Flight  duration:  Total  1 5  hrs  .  31  min.  At  ceiling  _ 12 _ hrs  .  _ min.  _ 


F  Termination:  Time 


0046  Z  Altitude  136  ft.  Cause  Radio  Command 


9.  Balloon  destruction  -  confirmed 


vis  ual 


»G.  Impact:  Date/Time 


Frequency  used: 


(Kes,  Mes) 


(visual  -  unknown  -  etc.) 


4  July/0133  z  Location  107°  37'W/59°  14- N 


(Purpose) 


(Total  Time) 


Balloon:  Code  number  2  32 


Serial  number 


WEIGHT 


Vol .  9  X  1l5  ft.^ 

Dia .  zwi  ft . 

yThickness  g/.i  mil 


c  mplete  sketch 
showing  location 
c  equipment 


(size) 


.chute 


Balloon - _ 

FAA  Termination  Timer 

Parachute - _ 

Instrum.e  ntatlon - _ 

Ballast - _ 

Scientific  package 

Other - _ 

Gross  Weight - _ 

Free  Lift - _ 

Gross  Inflation - 


Helium  used 


Remarlcs;  Good  flight 


Crgiy  t  Oj 

(  'IR/FldRop/Minn 
(  \'R/Com'  9  21 


-97- 


hi  1095-\’ 


acu  win  IS  at  laancn  w.  il'  b  to  8  nipn. 


bcHloon  loso  at  an  avoraqe  i  itc  of  b58  feet  per  minute  to  about 
,  UOO  feet  and  floated  foi  il  hjurs. 

flight  was  tenninated  at  0096  G.  M.T.  Impact  was  about 
nles  w(>st  ;  Stony  Rapids. 

.  lyljad  was  recovered  by  the  Raven  hebcopter  supported  by 
float  planes  and  returned  to  Ft.  Churchill  by  the  C-97  the 
a  day . 
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i«^  IUJ«  aSAOMATV 


KYHOOK  BALLOON  FLIGHT  INFORMATION 
NAVLXOS  3900/2  (Rev.  11-6  3) 

Compeny _ Rav'en  Industries,  Inc.  _ Flight  Number  1096- N 

.  Scientist _ Mr .  C .  Yeo  _ _ Organization  _ U  .  K . A .  E . A . _ 

3.  Launch:  Site  Ft.  Churchill _ Date/Time  4  July  1 964/0928  Z _ 

I  Technique  _ Anchor  line _  Director  _ D.  Johnson _ 

■'ll  Weather: _ Scattered  -  54  F  SW  2-4 _ Tropopause:  Height  35K  Temp  ~69 

I  (Sky  -  Temp  -  Wind  -  Press) 

5.  Balloon  Celling:  Theoretical  56  Mbs  65 . 5K  ft .  Actual:  64K  ft .  _ 60 _ Mbs 

I  How  altitude  determined _ VHF  FM/FM  Beacon _ 

6.  Ascent:  Surface  to  tropopause  888  fpm.  Tropopause  to  ceiling _ 7C  ^  fpm. 

'  Flight  duration:  Total  1 1  hrs .  55  min.  At  ceiling  1 1  hrs .  _ min.  _ 

r  Termination:  Time _ 2123  Z  Altitude  5  8K  ft.  Cause  _ Radio  Command _ 

9.  Balloon  destruction  -  confirmed _ visual _ 

(visual  “  unknown  -  etc.) 

0.  Impact:  Date/Time  4  Ju]y/2154 _ Z  Location  93°  52’W/58^  28’N _ 

I 

;  Frequency  used:  (Kcs,  Mcs)  (Purpose)  (Total  Time) 

251.5  Mcs  _  _ 13  hi, _ 

149.4  Mcs  Radio  Command  _ 9  min. 


i  Balloon:  Code  number _ 2333-561-476 _ Serial  number  _ 131 


WEIGHT 

Balloon - L4L _ lLi 

FAA  Termination  Timer _ 

Parachute - 17 

Instrumentation - - 

Ballast - - 

Scientific  package  - _ 

Other - 634 _ 

Gross  Weight - - 7 97 

Free  Lift - 80 

Gross  Inflation - - 877 


Helium  used - - 14,100  cu  .  1 1 . 

Good  flight 


Topy  to: 

'JR/FldRep/Minn  -59- 

^NR/Code  421 


I’liqh  t  1Q96-N 


Remarks : 

The  surface  conditions  were  ideal  and  the  launch  was  smootli. 

The  balloon  came  directly  over  the  payload  and  picked  it  up 
with  very  little  shock. 

The  balloon  drifted  out  over  Hudson  Bay  on  ascent,  then  began 
to  move  back  very  slowly  toward  land  after  reaching  ceiling.  At 
2123  G.M.T.,  the  flight  was  terminated.  The  payload  landed  20 
miles  south  of  Ft.  Churchill  and  was  recovered  with  the  help  of 
a  PAA  helicopter. 


-60- 


P«fSSU*f  IN  MILllBAP’i 


Otoe 


OUT 


<:r>c 


l*CO 

rivf  ,  6  V  r  ) 


rr" 

r— 

!'  ■  . . 

' 

. 

[ _ 

■  — i 

t  :  t 

i-.  ..  . 

r  '  ‘1 

. 

1 _ _  . 

t — •  * 

♦ 

1  ■: 
u...... 

»  • 

i  • 

1 

: 

« .  ...... 

4  » 

• 

• 

1..  . 

■ 

• 

. 1 

. 1 

1 

1 

4 

i.  i  . 
i 

. 

1  ■ 

i  .  ..  . 

- - 

- r— 

: 

• 

4 

4 

■  ■ 

!  ■ 

..  - 

1 

- 

i.... 

i'  • 

. 

..  . 

• 

. 

1  ... 

.  L_ 

• 

1.  . 

1,  . . . 

i..-. 

L _ 1 

4. 

1: 

r 

* 

r 

1 

t 

t 

* 

. 

♦ 

• 

••  . 

■  • 

: 

....  ... 

. 

! 

j 

4 

! 

♦ 

! 

4 

L . , 

• 

... 

* 

.  .i 

. 

1  : 

.  .  ; 

j 

-• 

•- 

1 

L  -  --  j 

•  • 

: 

.  ..;:..i 

1 

j _ 

..I _ 

• 

. . J 

J 

f 

'  •* 

---r— H 

. . 

J.... 

ft-?- 

H 

.. ... 

■  llrrl 

- ^ 

T;:.*:-] 

... - 

4 

4  .  • 

1 

t  «  « 

>  4 

; 

— 

4 

. J 

IdM 

_  -J 

.  1 
1 

....4 

1 

4 

•  4 

4- . 

<atM‘ 

1 

4 

....;.  .j 

* 

.  i 

1 

144 

i 

... 

1 

1 

' 

( 

*•  1 

' 

■  4 

■■  i 

■"T'i 

— :  ..1 

i 

..  .j 

■ 

—  .y.  . 

.  i 

..4 

■""T 
•  i 
....4 

'  *  i 

..  ••-  —  7 

. J 

1200 


1400 

TIME  iO  MT  ) 


leoo 


T 


l$00 


tooo 


V 


iT\du8tm#s.  inc 


X  03041 


APPR. 


4  nao 

40l§ 


FLIGHT  NO.I096-N 


BALLOON 

TYPE  476  s  ^  .j; 

VOL  I  '  Cl  FY 

MATL  I  V  .  p(  ,  r 

WT  4f,  tL'' 


LOAD  FACTORS 

PAYLOAD  6"(  (  .S6 

GROSS  to  ’9  7  0 
FREE  LIFT  SClBS^iC^o 
BALLAST  V  0  L  (  BS 


C/?.  »' 


CHX 


too 


fOR  U\'/T.  K  \'GCOM 
L  K  ^ 

£^iC  YEC 


13  jLn.r  (f64 


jm  ohaomats 


[CYHOOK  BALLOON  FLIGHT  INFOR VuMION 
AAVEXOS  3900/2  (Rov.  11-6  3) 


.  Company 

Raven  Industries,  Inc. 

Flight  Number 

1097-N 

2.  Scientist 

Mr .  E .  Yeo 

Organization 

U.K.A.E.A. 

.  Launch:  Site 

Ft.  Churchill 

Date/Time 

8  July  1964/0824  Z 

1  Technique 

Anchor  Line 

Director 

D.  Johnson 

1 

4.  WtMthor: 

Scattered  37‘^F  NE  6 

Tropopause:  Height  38. 5K  Temp  “57  °c 

I— ■  -  -  -  t i .  —  - -  •  ■  r- 

(Sky  -  Temp  -  Wind  -  Press) 

o.  Balloon  Ceiling:  Theoretical  Mbs__^£|^ft.  Actual:  ft.  _ _  iVIbs 

How  altitude  determined  _ VHP  FM/FM  Beacon _ 


0.  Aoccnt:  Surface  to  tropopause  997  fpm.  Tropopause  to  ceiling  92  8  fpm. 

'/  Flight  duration:  Total  1 1  hrs .  45  min.  At  ceiling  10  hrs .  45  min.  _ 

8.  Termination:  Time  2009 _ 2  Altitude  64K _ ft.  Cause  _ Radio  Command 

u.  Balloon  destruction  -  confirmed _ Visual _ 

(visual  -  unknown  -  etc.) 

.u.  Impact:  Date/Time  8  July/2033 _ ^  Location  96'^  47'  W/57°  32'  N _ 

il  Frequency  used:  (Kcs,  Mcs)  (Purpose)  (Total  Time) 

255,1  Mcs  Beacon _  1 3  hr . 

149.4  Mcs  Radio  Command  5  min. 


Balloon:  Code  number  2333-561-476  Serial  number  132 


WEIGHT 


Balloon - 147  lb. 

FAA  Termination  Timer  _ 

Parachute - 17 

Instrumentation - - 

Ballast - 480  _ 

Scientific  package  - _ 1 92 

Other - - 

Gross  Weight - - 836 

Free  Lift - 92 

Gross  Inflation - - 928 


Helium  used -  15.000  cu.  ft. 


Good  flight 


Copy  to: 

C  ',’R/FldRcp/Minn 
C  JR/Code  421 


riiqhl  1U97-X 

Surface  winds  were  b  mph  at  launch. 

The  balloon  rose  at  an  average  rate  of  959  feet  per  minute  after 
a  good  launch  and  floated  at  about  60,000  feet  for  11  hours. 

The  flight  was  terminated  at  2009  G.M.T.  Impact  was  100  miles 
SW  of  Ft.  Churchill. 

The  payload  was  recovered  by  a  PAA  helicopter. 
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FLIGHT  NO.I097-N 


DATE  8  J'Jl 


BALLOON 


MATE  I  5  M/l  pCLT 


LOAD  FACTORS 


payload  P89  5  .  Li 


GROSS  LD  836  6  lS 


BALLAST 


indust 


15  JULr  199  4 


APPR 


1800 


X03042 
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L-  - _ 
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_ _ 1 

.r''i 
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• 

• 

[ :c.'::oo:<  balloox  i'LiGiiT  iator.'w.ticx 

a'A'.’CXOS  3900/2  (Rov .  li-uj) 


.  Company 

Raven  Industries  ,  Inc  . 

Flight  Number 

1098-N 

.  Scientist 

Mr.  F.  Yec 

Organization 

U  .  K  .  A .  E  .  A . 

3.  Launch:  Site  _ 

Ft .  Churcnill 

Date/Ti.me 

10  July  1964/0420  Z 

1  Technique  _ 

Anchor  Line 

Director 

D.  Johnson 

1  .  Weather: 

Broken  40 NNE  6 

Tropopause:  Height  84K  Temp  “6  3 

1  (Sky 

-  Temp  -  Wind  -  Press) 

5.  Balloon  Ceiling:  Theoretical _ _  Mbs  ft.  Actual:  64K  ft.  _ 60 _ Mbs 

I  How  altitude  determined  _ VHP  FM/FM  Beacon  and  Churchill  Radar _ 

6.  AscenC  Surface  to  tropopause _ 950  fpm.  Tropopause  to  ceiling  825 _ fpm. 

.  Flight  duration:  Total  1 3  hrs .  42  min.  At  ceiling  1 2  hrs.  30  min.  _ 

Termination:  Time  1 802 _ Altitude  64K  ft.  Cause  _ Timer _ 

9.  Balloon  destruction  -  corJirmed _ Unknown _ 

(visual  -  unknown  -  etc.) 

10.  Impact:  Date/Time  _ 10  July/ 1830 _ ^  Location  98  55'  W/SS*^  52'  N _ 

1  .  Frequency  used:  (Kes,  Mes)  (Purpose)  (Total  Time) 

251.5  Mes  Beacon _  _ 14.5  lir . 

149.4  Mes  Radio  Command  15  min. 


1  .  Balloon:  Code  number  2 333-56  1  -476 _ Serial  number 


133 


Copy  to: 

iNR/FldRep/Minn 


WEIGHT 


Balloon - - 141  Ih. 

FAA  Termination  Timer _ 

Parachute - - 12 _ 

Instrumentation - - f .  s  _ 

Ballast - - _ 

Scientific  package  - _ 2 2 2 . 5 

Other - - 

Gross  Weight - - _ 

Free  Lift - - ^4 _ 

Gross  Inflation - - q  i  o _ 

Helium  used -  l  4 , 7.50  m  .  ft 


The  instruments  sustained  some 
water  damage . 

Good  fl ight . 


Flight  1098-N 


_Rf;^md  r_k_sj_ 

The  surface  winds  at  launch  were  6  rnph.  The  launch  was  smooth 
and  the  balloon  rose  at  893  feet  per  minute  to  62,000  feet. 

The  balloon  floated  at  ceiling  for  about  13  hours.  The  flight  was 
terminated  at  1802  G.M.T.  by  the  timer. 

The  weather  in  the  recovery  area  was  fair,  but  visibility  was  down 
to  1.5  miles  due  to  smoke  from  many  forest  fires.  The  recovery 
was  accomplished  by  one  float  plane  which  flew  through  250  miles 
of  dense  smoke  enroute  to  the  impact  area. 

The  recovery  was  made  from  Indian  Lake  which  is  about  90  miles 
east  of  Lynn  Lake . 
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FLIGHT  NO.  1098^ 


DATE  10  JULY  1964 

FOR  J\ITED  K/VGjOM 
U  K  A  E  A 
E9IC  YEO 


BALLOON 

TYPE  2555  -6fy-476  i/N  ij3 
VOL  176,000  CU  E  r 
^ATL  I  6  ML  POLY 
WT  14  1  0  LBS 


LOAD  Factors 

payload  <‘910  lbs 

GROSS  LD  6J2  0  LBS. 
FREE  LIFT  84  lBS.  »  10% 
ballast  280  0  lbs. 


industm«8,  inc 


DR.®'*—- 

16  JDLr  1964 

CHK. 

APPR.  ■>' 

.jri'HOOK  BALl^OOX  FLIGHT  INTOrCFGriGH 
aAVEXOS  3900/2  (Rev.  li-o6) 


Gompa  ny 

Raven  Industries <  Inc. 

Fii^'nt  Xumbor 

1099-N 

Scientist 

Dr.  P.  Meyer 

Organization 

University  Chicago 

Launch:  Site  _ 

Ft.  Ghurchill 

Date/Time 

18  July  1  964/0  832  Z 

Technique 

Anchor  Lino 

Director 

D.  Johnson 

Weatner: 

Scattered  55°F  SE  6-8 

Tropopause:  He 

iqht  35. 5K  Temp  “S3  ‘^c 

[  (Sky  -  Temp  -  Wind  -  Press) 

5.  Balloon  Ceiling:  Theoretical  3.9  Mbs  124K  ft.  Actual:  37 K  ft.  _ 250 _  Mbs 

j  How  altitude  determined  _ VHP  FM/FM  Beacon _ 

6.  Ascent:  Surface  to  tropopause  789  fpm.  Tropopause  to  ceiling  _ fpm. 

1  Flight  duration:  Total  _ hrs.  46  min.  At  ceiling  _ hrs  .  _ min.  _ 

f  Termination:  Time  _ 0  918  Z  Altitude  37K  ft.  Cause  Burst _ 

9.  Balloon  destruction  -  confirmed _ Visual _ 

(visual  -  unknown  -  etc.) 

10.  Impact:  Date/Time  _ 18  July/0933 _ ^  Location  30  mi.  S  Ft.  Churchill  _ 

1  Frequency  used:  (Kcs,  Mcs)  (Purpose)  (Total  Time) 

251.5  Mcs  Beacon _  _ 1  hr. 

149.4  Mcs  Radio  Command  _ 30  sec . 


i;  Balloon:  Code  number _ 2333-541-8201 _ Serial  number _ 188 


comiplete  sketch 
showing  location 
'  equipment 


28  Ft.  chute 
(size) 

Remarks : 


WEIGHT 


Balloon - 444  lb  . 

FAA  Termination  Timer  _ 

Parachute - 1^5 _ 

Instrumentation - - 60 _ 

Ballast - JJXQ _ 

Scientific  package  - _ LE4 _ 

Otner - - 

Gross  Weight - - _ 

Free  Lift - 2J _ 

Gross  Inflation - - aZb _ 

Helium  used -  1  4  .  iiOO  pm  .  ft 


opv  to: 

i\’R/F  1  d  Re  p/  Minn 
ONR/Code  421 


rhohi  i099-N 


R'-rnark:  : 

Surface  winJ-^  wei*'  G  te  8  rnph  at  launch.  The  launch  was: 
smcjoth  and  trie  balloon  rose  at  789  feet  per  minuio  to  36,400 
where  the'  balloon  burst. 

Thf'  payload  was  recovered  undamaged  by  the  PAA  helicopter. 
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P«fSSU«f  IN  MILLIBaKS 


/OOO 


FLIGHT  NO.I099-N 


DATE  ^  ,  ,  ,9*“  4 

FOR  b'  .  ~H':aG0 

. 'K  vfrF9 


BiLLOON 

jyPE  '4  8?0l  S/N  IS8 

VOL  ^  vu  L((  \  C  J 
MATL  -’8  V,l  i"  1  r 

VV  r  4  4  4  i  rT 


IC4D  factors 
PAYLOAD 

GROSS  ID  flOii  .  8 
LIFT  "i.  Lfl''  ’ 
BALLAST  /COOid" 


R 

A  ^ 

J  E 

N 

industi 

( 

1 

. 

les,  me. 

nij  3C»it _  ?Oj  Jtr  96  4 

CM<. 

APPR  V  •  • 

B  03067 


« 


Or'HOOK  BALLOON  FLIGHT  INFORMATION 
AVEXOS  3  900/2  (Rev.  11-bJ) 

Raven  Industrie::,  Inc. 


Flight  Number 


Scientist  Di . 

P.  Meyer 

Orqanizat  ion 

Umver.iit'/  ol  Chicatj  j 

Launch:  Site  Ft. 

Cliurchi  11 

Date/Time 

16  Tulr  1964/0  8  34  Z 

Tech nique 

Anchor  liiu' 

Director 

D.  Johns  on 

Weather: 

Scattered 

Tropopause: 

Height  uH .  ■  K  Temp 

-5  9  °C 

I  (Sky  -  Temp  -  Wind  -  Press) 

b.  Balloon  Colling:  Theoretical  2.75  Mbs  I34K  ft.  Actual:  1 3  1 K  ft .  _ 3.0 


Mbs 


How  altitude  determined  _ VHF  FM/FM  D(Mcon  and  rhcjtobaroqraph _ 

6.  Ascent:  Surface  to  tropopause  688  fpm.  Tropopause  to  ceiling  361  fpm. 

Flight  duration:  Total  1 T  hrs .  16  min.  At  ceiling  1 0  hrs.  _  min.  _ 

Termination:  Time  2250  Z  Altitude  124K  ft.  Cause  Tim'r 


9.  Balloon  destruction  -  confirmed 


Unknown 


(visual  -  unknown  -  etc.) 


10.  Impact:  Datc/Time  _ _ 16  J'jly/2  226 _ ^  Location  _ 103*'’  1  8'  W/58'^  4-1'  N 


1  ,  Frequency  used: 


(Kes,  Mes) 
25  3  .  1  Mes 
149.4  Mes 


(Purpose) 

Beacon _ 

Radio  Command 


(Total  Time) 
14.5  hr . 
5  min. 


1  Balloon:  Code  num±)er 


2323-541-8291 


Serial  number  141 


WEIGHT 

Balloon - 9j4  lb  . _ 

FAA  Termination  Timer _ 

Parachute - jj,; _ 

Instrumentation - - _ 

Ballast - - _ 

Scientific  package  - _ 5 9'.. _ 

Other - - 

Gross  Weight - - 1,744 _ 

Free  Lift - OT _ 

Gross  Inflation - - 1^90] _ 

Helium  used - - 3 0 . 0 0 0  c a  .  f i . 

Tti' '  in:  ; r  jni<  :  u.  t a  incLi 
;.e\’frc  watt'f  damage. 


Copy  to: 

NR/Fl  uRe  p/  Minn 
^NR/Code  421 


-b  - 


Flight  IIQO-N 


Remarks: 

The  surface  winds  wore  4  to  6  mph.  The  launch  was  smooth. 

The  balloon  rose  at  an  average  rate  of  426  feet  per  minute  to 
about  1  30,000  feet  and  floated  at  near  this  altitude  for  12  hours. 

The  flight  was  terminated  by  timei  two  hours  earlier  than  anticipated. 
There  was  no  aircraft  tracking  the  balloon  at  the  time  of  termination. 

The  weather  was  rainy  with  a  low  overcast.  A  search  area  was 
mapped  out  using  the  information  from  fixes  by  the  C-47  on  the 
balloon  prior  to  cutdown,  and  the  trajectory.  The  two  float  planes 
searched  the  area  while  flying  at  90*^  to  each  other. 

The  balloon  was  located  on  the  afternoon  of  17  July  and  the  payload 
located  about  noon  of  18  July. 

The  payload  was  recovered  by  the  Raven  helicopter  with  support 
from  the  float  pianos. 

Before  launch  of  this  i>alloon,  the  launch  crow  was  piepaied  for 
tnre-  flujhts.  F.  Heidellxiuer  had  contacted  the  launch  crew  and 


-oB- 


requested  that  the  timers  be  extended  from  15  hours  to  17  hours  to 
get  the  balloon  past  the  forest  fires  which  were  plaguing  operations 
at  this  time . 

The  timer  for  the  first  balloon  to  be  flown  was  changed,  but  a 
failure  in  a  scientific  experimer/  caused  this  flight  to  be  cancelled. 

All  preparations  wore  immediately  made  for  another  flight  in  an  effort 
to  fly  while  good  weather  was  still  available.  Everything  was 
completed  except  the  planned  resetting  of  the  timer  in  the  new 
control  system  from  15  to  17  hours. 

After  launch,  the  tracking  aircraft  followed  the  balloon  toward  Stony 
Rapids.  However,  under  the  operations  plan,  the  tracking  aircraft 
left  the  balloon  to  take  the  University  of  Chicago  technicians  to 
Stony  Rapids,  from  which  base  they  were  to  accompany  the  recovery 
crew  and  assist  in  field  disassembly  of  the  payload  sphere. 

After  dropping  off  the  technicians  at  Stony  i’apids,  the  escort  aircraft 
Kiturned  to  Ft.  Churchill  in  anticipation  of  another  flight.  The  aircraft 
took  another  fix  on  the  balloon  and  radioed  this  information  to  the 
recover^'  crew . 

In  the  time  period  after  the  escort  aircraft  left  the  balloon  for  Ft.  Churchill 
and  before  the  float  planes  could  reacii  the  balloon,  the  timers 
torminatoci  the  flight . 
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FLIGHT  NO.iioo-n 


KTHOOK  BALLOON  FLIGHT  INFORMATION 
i.AVEXOS  3900/2  (Rev.  11-6  3) 


.  Company 
2.  Scientist 


Raven  Industru's ,  Inc. 


Flight  Number 


1 1 0  1  -  N 


Dr.  Wadding  ton 


o.  Launch:  Site  Ft.  Chuiclnli 
I  Technique  _ 


Anchor  line 


Organization  Umvcrsity  of  Minnesota 

Date/Time  _ 19  July  1964/0324  Z 

Director  D.  Johnson 


A .  Weather; 


o 


Scattert'd  bO  F  6-8 


(Sky  -  Temp  -  Wind  -  Press) 


Tropopause;  Height  Temp 


5.  Balloon  Ceiling:  Theoretical  .  Actual:  ft. 


2.7 


Mbs 


How  altitude  determined 


VHF  FM/FM  Beacon 


D.  Ascent:  Surface  to  tropopause  681  fpm, 


Tropopause  to  ceiling  571  fpm, 


.  Flight  duration:  Total  1 4  hrs .  33  min.  At  ceiling 


hrs . 


min . 


Termination:  Time 


1757  Z  Altitude 


137K  ft.  Cause 


Radio  Command 


9.  Balloon  destruction  -  confirmed 


Unknown 


(visual  -  unknown  -  etc.) 

10.  Impact:  Date/Time  19  July/1845 _ ^  Location _ 108*^  00'  W/58'^  22'  N 


1  .  Frequency  used: 


(Kes,  Mes) 
253.1  Mes 
H9 .4  Mes 


(Purpose) 

Beacon _ 

Radio  Command 


(Total  Time) 
15.5  hr. 


1'.  Balloon:  Code  number 


2323-541-8253 


Serial  nurT±>er 


120 


WEIGHT 

Balloon - 744  lb. 

FAA  Termination  Timer  _ 

Parachute - - _ 

Instrumentation - - 

Ballast - L15 _ 

Scientific  package  - _ 

exher - LM] _ 

Gross  Weight - - i .  Q 5 4 _ 

Free  Lift - - _ 

Gross  Inflation - - i  ^  i  3 fi _ 

Helium  used - - 1  R.  (10(1  .  m  .  ft 

Good  flight 


Copy  to: 

>NR/Fld  Re  p/Minn 

ONR/Code  421  -7n- 


Flight  1101-N 


Remarks; 

Surface  winds  were  4  to  6  mph  at  launch  time. 

The  balloon  rose  at  an  average  rate  at  about  602  feet  per  minute 
to  137,000  feet.  The  flight  was  terminated  by  radio  command  after 
8  hours  at  celling . 

Weather  In  the  recovery  area  vras  poor.  Ceilings  were  150  to 
200  feet  writh  visibility  of  1/2  to  1  mile. 

Impact  was  85  miles  southvrest  of  Stony  Rapids.  The  payload 
was  recovered  by  the  Raven  helicopter  vrith  support  from  the 
float  planes. 
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TEMPERATURE 


FLIGHT  NO.iioi-n 


DATE  19  JULY  1964 

FOR  UNIV  OF  Mr^lNESOTA 
DR  ^ADDit^TON 


TYPE  22  23-541-6255  »/h  ito 
VOL.  6  MILLION  CU.  FT 
MATL  75  MIL  POLY 
WT  7440LBS 


OAD  FA 


PAYLOAD  310  0  LBS 
GROSS  LD  1054  0  lbs 
FREE  LIFT  84lBS=8% 


BALLAST:  I35.0LBS 


induftm«g.  inc. 


Qft  DOm. _  7  AUOUST  /9B4 


APPR. 


Ti, 


X03089 


O' 


.Oi 


(' 


IC/fiOOK  BALLOON  FLIGHT  INFORMATION 


VFXOS  3900/2 

(Rev.  11-6  3) 

Company 

Raven  Industries ,  Inc. 

Scientist 

Dr,  P.  Meyer 

Launch:  Site 

Ft.  Churchill 

Technique 

Anchor  line 

Weather: 

o 

Broken  39  F  E  4 

Flight  Number 


1102-N 


Organization  University  of  Chicago 
Date/Time  22  July  1964/0132  Z 

Directcar  _ D.  Johnson _ 


I  (Sky  -  Temp  -  Wind  -  Press) 

5.  Balloon  Ceiling:  Thr^retical  3.75  Mbs  ^25  ft.  Actual: 
Hov/  a’*’tude  determined 


Tropopause:  Height  36. 5K  Temp  -51  C 

ft .  Mbs 


6.  Ascent:  Surface  to  tropopause 


fpm.  Tropopause  to  ceiling 


fpm. 


min. 


Flight  duration:  Total  _ hrs.  _ min.  At  ceiling _ hrs  .  _  _ 

Termination:  Time  _ ^0132  Z  Altitude  ft.  Cause  Destruct  device  fired 


9.  Balloon  destruction  -  confirmed _ 

10.  Impact:  Date/Time _ 

1  ,  Frequency  used:  (Kcs,  Mcs) 


(visual  -  unknown  -  etc.) 

Location _ 

(Purpose) 


(Total  Time) 


1.  Balloon:  Code  number _ 2333-541-8201 _ Serial  number _ ^79 


NR/FldRep/Minn 
ONR/Code  421 


WEIGHT 


Balloon - 439  lb. 

FAA  Termination  Timer  _ 

Parachute - IS 

Instrumentation - - 

Ballast - 100 

Scientific  package  - _ 275 

Other - - 

Gross  Weight - - 829 

Free  Lift - 75 

Gross  Inflation - - 904 


Helium  used -  14.  500  cu.  ft. 


Flight  Iioa-N 


Reamka; 

The  sutface  winds  at  release  time  were  4  mph. 

The  balloon  cane  directly  down  the  layout  direction  and  picked 
the  payload  up.  The  anchor  line  squibs  erere  fired  and  immediately 
afterwards  the  end  fitting  destruct  device  fired. 

The  scientific  package  and  the  control  instrumentation  emre 
chopped  about  one  foot.  Neither  system  was  damaged. 

Inspection  of  the  rigging  revealed  that  the  termination  line  cutting 
squibs  which  are  vrired  in  parallel  with  the  destruct  device  did 
not  fire .  A  check  with  a  voltmeter  revealed  that  voltage  was  not 
present  across  the  squib  wires .  The  squibs  were  checked  for 
continuity  and  were  found  to  be  correct.  The  line  cutting  squibs 
were  also  fired  to  check  for  malfunction*  but  they  functioned 
normally. 

Further  investigation  into  the  premature  firing  did  not  iroduce  a 
positive  cause  of  fallive.  However*  the  most  probable  cause  was 
determined  to  be  buildup  of  static  charge  on  the  end  fitting. 
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As  a  preventive  measure,  a  grounding  circuit  was  designed  and 


a  grounding  procedure  was  established  to  prevent  further  pre¬ 
mature  firings.  However,  a  decision  was  made  in  the  field  to 
deactivate  the  device  on  the  remaining  Churchill  1964  flights. 
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CYHOOK  BALLOON  FLIGHT  INFORMATION 
AVEXOS  3300/2  (Rev.  11-63) 


Company _ Raven  Industries,  Inc. _ Flight  Number _ 1103-N 


2.  Scientist 

Dr.  Waddington 

Organization 

University  of  Minnesota 

w.  Launch:  Site 

Ft.  Churchill 

Date/Time 

22  July  1964/0717  Z 

Technique 

Anchor  line 

Director 

D.  Johnson 

4.  Weather: 

Broken  39°F  E  3 

Tropopause: 

Height  Temp  °C 

(Sky  -  Temp  -  Wind  -  Press) 


S.  Balloon  Ceiling:  Theoretical  2,2  Mbs  140K  ft.  Actual:  140K  ft.  2 .2 _ Mbs 

How  altitude  determined _ VHF  FM/FM  Beacon _ 

b.  Ascent:  Surface  to  tropopause  1009  fpm.  Tropopause  to  ceiling  660  fpm. 


Flight  duration:  Total 

14  hrs.  16 

min.  At  ceiling  11 

hrs . 

min. 

P  Termination:  Time _ 

2133  Z  Altitude  142K  ft.  Cause 

Radio  Command 

9.  Balloon  destruction  - 

confirmed 

visual 

(visual  -  unknown  - 

etc.) 

10,  Impact:  Date/Time  _ 

22  Tulv/2218 

Z  Location  105 

0 

0 

W/5  9°  16’  N 

1;  Frequency  used: 

(Kcs,  Mcs) 

(Purpose) 

(Total  Time) 

251.5 

Mcs 

Beacon 

15 

hr. 

149.4 

Mcs 

Radio  Command 

11 

min. 

ir  Balloon:  Code  number  2323-541-8291 _ Serial  number _ 140 


WEIGHT 


Balloon - 951  lb. 

FAA  Termination  Timer _ 

Parachute - - _ 

Instrumentation - - 

Ballast - - 

Scientific  package  - _ 

Other - 320 _ 

Gross  Weight - - 1 , 286 _ 

Free  Lift - L03 _ 

Gross  Inflation - - 1 . 389 _ 

Helium  used - - 22 . 200  cu .  ft . 

Good  flight 


Copy  to: 

<  I  vJR/FldRep/Minn 

UNI^Code  421  -75- 


Flight  1103-N 


Remarks: 

Surface  winds  were  3  mph.  The  launch  was  smooth,  but  the 
control  instrumentation  box  scraped  slightly  on  the  runway. 

No  damage  was  sustained. 

The  balloon  rose  at  765  feet  per  minute  to  ceiling.  The  balloon 
floated  at  about  140,000  feet  for  11  hours. 

The  flight  was  terminated  by  radio  command  at  2133  G.M.T.  The 
payload  landed  8  miles  east  of  Stony  Rapids,  which  is  the  closest 
to  the  recovery  center  that  any  payload  has  landed. 

The  payload  was  recovered  by  the  Raven  helicopter. 


-76- 


PKESSUHE  IN  MIUIBARS 


1 


tmiiQRQflii 


....i 

:  1 

060C 


c*(r 


1000 


.I  t- 


U  I 


I  L  M  t  -^4  f  U  ^  t 


TIME 

GMT 

'NSiDt  Hi; 
GOMDCL 4 

1008 

65 

'021 

6 

104  0 

z'  I 

■  <0.? 

/6 

1  155 

H  ’ 

1 . '  ^0 

Q 

\)b 

•  ''4 

0  ' 

S<  ' 

!  L  4 

.  'r 

■ 

t  «  'F‘V^4, 


TI-^E 

GMT 


i\^IDE  R  I  I 
u  'A; DC ' L  4 


/<^0 

1  ‘  ‘  ^ 

8‘  ft 

'  1 ' 6 

‘^rr 

_  1 

1  9 

irnMHiniiiiii 


iii»titifliinaii 


I  muf  niiiiiiinmiuiiiiHii 


itbo  ' 

1400 

1 

1000 

1000 

TIME  (GMT) 

FLIGHT  NOM03-N 


DATE  22  JULY  1964 

FOR  OF  MI\-^ESOTA 

WADDINGTON 


TYPE  2323-54  /  829/  ,4o 

VOL  9M/LL/0NCjrr 
MATL  75  M/L  poly 
WT  95/  0  LBS 


LOAD  FACTORS 


PAYLOAD  3350LaS 
GROSS  LD  1286  OlBS. 
FREE  LIFT  l03L8S--8% 
BALLAST  /50  0LBS 


induitiji«f,  inc. 


I 


7  4J«U.  /W4 


APPR. 

(  ^ 


X03090 


100  0 


2200 


2iOO 

0000 


Jri'HOOK  BALLOON  FLIGHT  INFORMATION 
iWEXOS  3900/2  (Rev.  11-6  3) 

^  Company _ Raven  Industries,  Inc. _ Flight  Number  1104-N _ 

2.  Scientist _ Dr.  Meyer _ Organization  University  of  Chicago _ 

3*.  Launch:  Site  Ft.  Churchill _ Date/Time  22  July  1964/0918Z _ 

j  Technique  Anchor  Lin^ _ Director  _ D.  Johnson _ 

Weather: _ Scattered  38  F  E  7 _ Tropopause:  Height  39 . 8K  Temp  "^0 

J  (Sky  -  Temp  -  Wind  -  Press) 

5,  Balloon  Ceiling:  Theoretical  Mbs_2£^*i_ft .  Actual:  122K  ft.  _ 4 . 4  Iv^bs 

I  How  altitude  determined  VHF  ^M/FM  Beacon  and  Photobarograph _ 

.  Ascent:  Surface  to  tropopause  fpm.  Tropopause  to  celling  fpm. 

/  Flight  duration:  Total  _J_^__hrs.  min.  At  ceiling  _|_^__hrs.  _ min.  _ 

P  Termination:  Time  0209  Z  Altitude  ft.  Cause  Radio  Command _ 

9.  Balloon  destruction  -  confirmed _ Unknown _ 

(visual  -  unknown  -  etc.) 

iG.  Impact:  Date/Time  2  3  July/0245 _ Z.  Location  104*^  0 3'  W/5 9°  45*  N _ 

Frequency  used:  (Kcs,  Mcs)  (Purpose)  (Total  Time) 

253,1  Mcs  Beacon _  _ 1 8  hr . 

149,4  Mcs  Radio  Command  _ 7  min. 


Balloon:  Code  number _ 2333-541-8201 _ Serial  number  1 80 


WEIGHT 


Balloon - 450  lb. 

FAA  Termination  Timer  _ 

Parachute - 15 

Instrumentation - - 65 

Ballast - 100 

Scientific  package  - _ 210 

Other - - 

Gross  Weight - - 840 

Free  Lift - 75 

Gross  Inflation  —  _ 915 


Helium  used -  14. 600  cu.  ft. 


Good  flight 


Copy  to: 

(  \'R/FldRep/Minn 
C-Wcode  421 


Flight  1104-N 


Remarks: 

Surface  winds  were  7  mph  at  launch.  The  launch  was  smooth. 

The  balloon  rose  at  an  average  rate  of  about  781  feet  per  minute 
to  122 , 800  feet  and  floated  for  1 4  hours  . 

The  flight  was  terminated  at  0209  G.M.T.  and  the  payload 
landed  110  miles  from  Stony  Rapids. 

The  weather  in  the  recovery  area  was  poor.  Ceilings  were 
about  60  feet,  and  visibility  was  less  than  one  mile. 

The  payloac  recovered  by  the  Raven  helicopter,  supported 
by  a  float  pi une . 
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FLIGHT  NO.II04-N 


BALLOON 


VOL  3  MILLION  CU  n 


MAIL  .  75  MIL  POlY 


LOAD  FACTOR. 


PAYLOAD  390  0  LSS 


GROSS  LD  840.  0  LBS 


Ballast  ioo  o  lbs 


industiji«8.  inc 


APPR 


•  AHAWO  tUJ«  OHAOMATa 


fj'vHOOK  BALLOO\  FLIGHT  IHFORMATION 
HAVEXOS  3900/2  (Rev.  ll-o3) 


Company 


Raven  Indu  ■  Uics ,  Inc. 


Flight  Number 


1105-N 


2  Scientist 

Dr.  P.  Meyer 

Organization 

University  of  Chicago 

3 .  Launch:  Site  _ 

Ft.  Churchill 

Date/Time 

26  July  1964/0345  Z 

1  Technique 

Anchor  line 

Director 

D.  Johnson 

‘3|  V/eather: 

Scattered  42°F  SSE  6-8 

Tropopause: 

Height  34. 6K  Temp  “56  °c 

1  (Sky  -  Temp  -  Wind  -  Press) 

3,  Balloon  Ceiling:  Theoretical  3.7  Mbs  126K  ft.  Actual:  122K  ft. 

VHF  FM/FM  Beacon 


4.3 


Mbs 


How  altitude  determined 


6.  Ascent:  Surface  to  tropopause  552  fpm.  Tropopause  to  ceiling  449  fpm, 

7  Flight  duration:  Total  16  hrs .  5  8  min.  At  ceiling  1 1  hrs .  _  min.  _ 

8  Termination:  Time  204  3 _ Z  Altitude  122  ft.  Cause  Radio  Command 


9.  Balloon  destruction  -  confirmed 


Visual 


(visual  -  unknown  -  etc.) 

10.  Impact;  Date/Time  26  July/2 117 _ 2  Location  _ 104*^  29'  W/59  28'  N 


1 1 1  Frequency  used; 


(Kes,  Mes) 
251.5  Mes 
149.4  Mes 


(Purpose) 

Beacon _ 

Radio  Command 


(Total  Time) 
17  hr. 

5  min. 


12  Balloon;  Code  number 


2333-541-8201 


Serial  number 


181 


WEIGHT 


Balloon - 447  lb. 

FAA  Termination  Timer  _ 

Parachute - 1^ _ 

Instrumentation - - 60 _ 

Ballast - - _ 

Scientific  package  - _ 231 _ 

Other - - 

Gross  Weight - - 813 _ 

Free  Lift - ZJ _ 

Gross  Inflation - - 887 _ 

Helium  used - - 14,  300  cu .  ft 


Good  flight 


C ^'py  to: 

(  ^.'R/'i'I  iRcp/Minn 

ONR/Code  421  -79- 


Flight  il05-N 


Remarks : 

The  surface  winds  were  6  to  8  mph  during  inflation,  but  were 
almost  calm  at  launch.  The  launch  wat.  very  smooth  and  the 
payload  was  subjected  to  almost  no  shock. 

The  ascent  rate  was  low  and  averaged  only  449  feet  per  minute. 
The  balloon  floated  at  122,000  feet  for  11  hours. 

The  flight  was  terminated  by  radio  command  at  2043  G.M.T.  and 
landed  65  miles  northeast  of  Stony  Rapids. 

The  payload  was  recovered  by  Raven  helicopter  with  support 
by  both  float  planes  . 
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K\’HOOK  BALLOON  FLIGHT 
lAVEXOS  3  900/2  (Rev.  11 -6 


IHFORMATION 

3) 


I- 

i 

2. 

1 

4. 

J. 


Company 

Raven  Indu strics ,  Inc. 

Flight  Number  1106-N 

Scientist 

Dr.  Meyer 

Organization 

University  of  Chicago 

Launch:  Site  _ 

Ft.  Churchill 

Date/Time 

27  Julv  1964/0338  Z 

Technique 

Anchor  line 

Director 

D.  Johnson 

Weather: 

Overcast  48°F  SE  4 

Tropopause: 

Height  35. 5K  Temp  -59  °C 

(Sky  -  Temp  -  Wind  -  Press) 


Balloon  Ceiling:  Theoretical  3  Mbs  131K  ft.  Actual:  34K  ft .  _ 250 _  Mbs 

How  altitude  determined  VHF  FM/FM  Beacon 


J.  Ascent:  Surface  to  tropopause  887  fpm.  Tropopause  to  ceiling  _ fpm. 

Flight  duration:  Total  _ hrs.  38  min.  At  ceiling  _ hrs.  _ min.  _ 

8.  Termination:  Time  0416 _ Altitude  34K  ft.  Cause  Burst _ 

J.  Balloon  destruction  -  confirmed _ Unknown _ 

(visual  -  unknown  -  etc.) 

lu.  Impact:  Date/Time  27  July/0433 _ ^  Location  _ 93^  39’  W/58°  32'  N 

1  Frequency  used:  (Kcs,  Mcs)  (Purpose)  (Total  Time) 

253  .  1  Mcs  Beacon _  1  hr . 

149.4  Mcs  Radio  Command  5  min. 


P  Balloon:  Code  number  _ 2323-541-8291 _ Serial  number _ 1 42 


WEIGHT 


Balloon - 948  lb . 

FAA  lermination  Timer  _ 

Parachute - - _ 

Instrumentation - - _ 

Ballast - Lil] _ 

Scientific  package  - _ _ 

Other - - _ 

Gross  Weight - - i  ^  fli 7 _ 

Free  Lift - i£2 _ 

Gross  Inflation - - i  ^  qfin _ 

Helium  used - - 31 . 600  m .  ft 


Copy  to: 

NR/Fld  Re  p/Minn 

NR/Code  421  -81- 


Fhcaht  1106-N 


Rema  rks: 

Surface  winds  were  4  mph  at  launch.  The  gondola  scraped  the 
runway  slightly  at  launch  damaging  one  ballast  container. 

The  balloon  rose  at  887  feet  per  minute  to  34,000  feet  where  a 
burst  occurred. 

^he  payload  was  recovered  undamaged  by  a  PAA  helicopter. 

Part  of  the  balloon  was  tangled  m  the  gondola. 
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FLIGHT  NO.II06-N 


DATE  27  JULY  1964 


EOF  UNIV  OF  CHICAGO 
DR  MEYER 


BALLOON 


VOL  9  MILLION  CU  FT 


MATL  75  MIL  POLY 


PAYLOAD  869.0  L8S 


GROSS  LD  1817  0  LBS 


BALLAST  no  LBS 


induft: 


0400 


B  03007 


-  .1 

l.'YiiOOK  3ALLOOX  FLIGHT  IHrORVYwIOH 
IaVEXCS  3900/2  (Rev.  ii-bi) 


Company 

Raven  Industries,  Inc. 

Fliqnt  Number  1107-N' 

Scientist 

Dr.  Meyer 

Organization 

University  of  Chicago 

Launch;  Site 

Ft.  Churchill 

Date/  Time 

28  July  1964/0817  Z 

Technique 

Anclux  line 

Director 

D.  Johnson 

Weather; 

Scattered  42^F  .HW  6-8 

Tropopause; 

Height  33. 5K  Temp  "55  °C 

I  (Sky  -  Temp  -  Wind  -  Press) 

5.  Balloon  Ceiling;  Theoretical  2.93  Mbs  132K  ft.  Actual;  137K  ft.  _ 

,  How  altitude  determined  Photobarograph  and  VHF  FM/FM  Beacon 


3 . 5 


Mbs 


6.  Ascent;  Surface  to  tropopause 


7;--b 


fpm , 


Tropopause  to  ceiling  590  fpm, 
1  Flight  duration;  Total  ^  ^  hrs .  min.  At  ceiling  ^  3  brs 

r  TerminatKn;  Time  0103 
9.  Balloon  destruction  -  confirmed 


Z  Altitude 


I24K  ft.  Cause 
Visual 


min, 


Radio  Command 


(visual  -  unknown  -  etc.) 


10.  Impact;  Date/Time 

I 

1  Frequency  used: 


2  8  July/0135 


Z  Location 


,o 


103"  14'  W/5b°  27’  N 


(Kes,  Mes) 
251.5  Mes 
149.4  Mes 


(Purpose) 

Beacon _ 

Radio  Command 


(Total  Time) 
18  hr. 

5  min. 


11  Balloon;  Code  number 


2323-541-8291 


Seria^  number 


138 


WEIGHT 

Balloon - 955  lb. 

Ti\A  Termination  Timer _ 

Parachute - 35 _ 

Instrumentation - - 60 _ 

Ballast - 1_25 _ 

Scientific  package  - _ 670 _ 

Otner - - 

Gross  Weight - - 1,845 _ 

Free  Lift - 166 _ 

Gross  Inflation - - 2,011 _ 

Helium  used - 32,100  cu  .  ft . 


Good  flight 


Cripy  to: 

F</F  1  d  Re  p/  M 1  n 

e^HR/Code  42  1  -83  - 


Flight  1107-N 


Remarks ; 

Surface  winds  were  6  to  8  mph  at  launch. 

The  balloon  was  released  at  0817  G.M.T.  and  rose  at  786  feet 
per  minute  to  the  tropopause,  and  less  than  600  feet  per  minute 
above  that  to  floating  altitude  of  127,000  feet. 

The  flight  was  terminated  by  radio  command  after  floating  at 
ceiling  for  13  hours. 

The  payload  landed  on  the  south  end  of  Reindeer  Lake  about 
215  miles  from  Stony  Rapids.  The  payload  was  located  in  a  deep 
ravine  and  was  in  very  heavy  timber,  which  required  3  days  to 
clear  in  order  for  the  helicopter  to  land  safely. 

The  sphere  was  disassembled  and  the  parts  flown  out  to  a  fishing 
camp  by  helicopter.  From  there  they  were  flown  to  Lynn  Lake  by 
float  plane. 

The  main  section  of  the  gondola, which  consisted  of  a  sphere  and 
magnets  and  weighed  about  400  pounds, was  flown  out  in  two  parts 
to  the  fishing  camp. 


-84- 


It  was  originally  planned  to  fly  the  large  sphere  halves  to  an 


airstrip  about  50  miles  from  the  camp,  but  they  were  finally 
delivered  to  the  airstrip  by  boat. 


The  C-47  tracking  aircraft  then  returned  all  sections  back  to 
Ft.  Churchill. 
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FLIGHT  NO.II07-N 


DU. 

CHK. 

APPR. 


DATE  ?e  JULY  196*4 

FOR  UNIV  OF  CHICAGO' 
DR  .MEYER 


TYPE  2323-b4i-829l  %'s,s» 


YOL  9  MILLION  CU  FT 


MATL  75  mil  poly 


WT  955  OlBS 


LOAD  factors 


PAYLOAD  690  0  Lb^ 


GROSS  LD  1845  0  lB5 
FREE  LIFT  /66Le--9'’c 
BALLAST  IP5  0L8S 


iimi 


E 


I 


CiHOOK  BALLOON  FLIGHT  INFORMATION 
AVEXOS  3  900/2  (Rev.  11-6  3) 


Flight  Number _ 1 1 08-N 


|,  Company  Raven  Industries,  Inc,  _ 

2.  Scientist  Dr,  Fry'o _ Organization  Case  Institute 


j.  Launch:  Site  Ft.  Churchill 
I  Technique  Anchor  Line 


Date/Time  _ 28  July  1964/1059  Z 

Director  D.  Johnson 


4  Weather:  Broken  A2^F  mmf  _ Tropopause:  Height  35K  Temp  -56 

j  (Sky  -  Temp  -  Wind  -  Press) 

b.  Balloon  Ceiling:  Theoretical  3.1  Mbs  13QK  ft.  Actual:  95K  ft.  _ 

How  altitude  determined  UHF  fm/fm  _ 


1 4  Mbs 


6.  Ascent:  Surface  to  tropopause  714  fpm.  Tropopause  to  ceiling 


fpm. 


Flight  duration:  Total  2  hrs .  12  min.  A‘  ceiling 


hrs . 


min. 


P  Termination:  Time 


1311 


Z  Altitude  ObK 


ft.  Cause 


Burst 


9.  Balloon  destruction  -  confirmed 


Visual 


1 

10.  Impact:  Date/Time 
1  !  Frequency  used: 


(visual  -  unknown  -  etc.) 

28  July/1310  Z  Location  93°  30'  W/58^  32'  N 


(Kcs,  Mcs) 
253.  1  Mcs 
149.4  Mcs 


(Purpose) 

Beacon _ 

Radio  Command 


(Total  Time) 

3  hr. _ 

5  min. 


11  Balloon:  Code  number  2333-531-8201 


Serial  number  184 


WEIGHT 


Balloon - 330  lb. 

FAA  Termination  Timer  _ 

Parachute - - 1 7 

Instrumentation - - 60 

Ballast - 80 

Scientific  package  - _ 200 

Other - - 

Gross  Weight - - 687 

Free  Lift - 68 

Gross  Inflation - - 755 


Helium  used -  12,100  cu .  ft . 


Copy  to: 

<  XR/FldRep/Mlnn 
UNR/Code  421 


Remarks: 


Surface  winds  were  4  to  6  mph  at  launch. 

The  balloon  ascended  at  about  700  feet  per  minute  to  95, 000  feet  where  a 
burst  occurred . 

The  payload  was  recovered  undamaged  by  a  PAA  helicopter. 
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FLIGHT  NO.noe-N 


•  0? 


WALLOON 

TYPE  23i3-‘^3l-820l  .  ■■  >•» 
VOL  3  M/LL/O/V  CU  FT 
A*ATL  .55  mil  poly 
'■VT  330.0  lbs. 


LOAD  factors 


PAYLOAD  ^5’OlBS 
GROSS  LD  68  7  0 lbs 
FREE  LIFT  68LB  9  8% 
BALLAST  80  0LBS 


K)  A  «f>0 

TIME  (Gvrj 


DATE 

FOP 


28  JULY  1964 

CASE  ISlSriTJTE 
DR  FRYE 


FsTHOOk  balloon  flight  information 

LwFXOS  3900/2  (Rev.  11-63) 


r 


.  Company  _ Raven  Industries.  Inc. 


Flight  Number  1 1 o 9 - N 


^  .  Scientist  Dr.  Moyer 


3.  Launch:  Site  Ft.  Chuichill 
I  Technique  Anchoi  Line 


Organization  University  of  Chicago 

Date/Time  _ 29  lulv  1964/0422  Z 

Director  D.  fohnson _ 


o. 


A  Weather:  Scattered  90  F  NNL  8 _ Tropopause:  Height  3Q .  4K  Temp  -47  C 

I  (Sky  -  Temp  -  Wind  -  Press) 

5.  Balloon  Ceiling:  Theoretical  3.7  Mbs  12bK  ft.  Actual:  12  4K  ft.  _ 


4 . 0  Mbs 


How  altitude  determined  VHF  FM,  FM  Beacon 


6.  Ascent:  Surface  to  tropopause  890  fpm.  Tropopause  to  ceiling 
Flight  duration:  Total  20  hrs .  38  min.  At  ceiling  1 8  hrs . 


700 


fpm. 


min . 


r  Termination:  Time  0100 


_Z  Altitude  124K _ ft.  Cause  Radio  Command 


9.  Balloon  destruction  -  confirmed 


Unknown 


10.  Impact:  Date/Time  30  July  /01 40 


(visual  -  unknown  -  etc.) 

Location  105°  54'  W/'  57°  23‘  N 


1  Frequency  used: 


(Kcs,  Mcs) 
251.5  Mcs 
149.4  Mcs 


(Purpose) 

Beacon _ 

Radio  Command 


(Total  Time) 

_ 22  hrs . 

_ 13  min . 


11  Balloon:  Code  number  2333-541-8201 


Serial  number 


177 


WEIGHT 

Balloon -  445  lb . _ 

FAA  Termination  Timer  _ 

Parachute - - 1_5 _ 

Instrumentation - - 60 _ 

Ballast -  100 _ 

Scientific  package  227 _ 

Other - - 

Gross  Weight -  847 _ 

Free  Lift - - 1J_ _ 

Gross  Inflation -  924 _ 

Helium  used -  14 . 900  cu  .  ft 

Good  flight 


C opy  to: 

(  'JR/FldRcp/Minn 
ONR/Code  421 


FhahtJ  109-N 


Rema  rks: 

Surface  winds  were  8  mph  at  an  angle  of  45^  from  the  balloon.  The 
launch  was  good  considering  the  crosswind. 

The  balloon  rose  at  751  feet  per  minute  to  the  tropopause  and  512  feet 
per  minute  above  that  to  ceiling.  The  balloon  floated  at  1  24,000  feet 
for  18  hours. 

The  flight  was  terminated  by  radio  command  and  impact  was  on  a  lake 
shore  130  miles  south  of  Stony  Rapids. 

The  payload  was  recovered  by  a  float  plane. 
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tmatia  ahamo  tmi*^  swjs  ohaomats 


FLIGHT  NO.II09-N 


BALLOON 

TYPE  2355-5^1-8201  s/Hir? 
VOL  3  MILLION  CU  FT. 
MAIL  75  MIL  POLY 
VJT  443.0  LBS 


PAYLOAD  402.0LBS 
GROSS  LD  847  0  LBS. 
FREE  LIFT:  7  7  LB.  =  9% 


BALLAST  no.  0  LBS. 


DATE  29  JULY  1964 


FOR  UNIJ  OF  CHICAGO 
DR  M£yfR 


11 10-N 


rliCi'ilOOK  ballog::  fligat  iafgfmfticx 

nIAVEXCS  3  do  0/e  (Rev. 


r 


•  o  rn  L/  '--1  T'i'i 


Haven  Inciu  lri(.*G,  Inc, 


Fiicjht  X^rr.ocr 


I  r.  McCracken 


•  Lt-iuriC**i,  Siic  it.  Chare  Mill 
j  Technique  Anchc^r  Line 


Organize' 1  en  SW  Center  for  Advanced  Studios 

Date/Time  _ 4  August  1964/2148Z _ 

Director  D.  Johnson  _  _ 


4.  \Vi;ather 


Clear  S4‘’r  N  4-6 


_ Tropopause:  Height  33. 6K  Temp  ~54 _ °C 

(oKy  -  O'err.p  -  Wind  -  Press) 

j.  Ballwin  Ceiling*  Theoretical  0»9  Mbs  ^24K  ft.  Actual:  124K  ft.  _ 


I 


3.9 


Mbs 


I 


How  altitude  determined 


LF  Beacon  and  Churchill  Radar 


.  Ascent:  Surface  to  tropopause  ^226  fpm.  Tropopause  to  ceiling  778  fpm, 

f 

.  Flignt  duration:  Total  2 1  hrs .  1  min.  At  ceiling  1 9  hrs .  _ min.  _ 

H.  Termination:  Time  _ 1849  _ Z  Altitude  _ i24K  ft.  Cause  Radio  Command 


9.  Balloon  destruction  -  confirmed 


Visual 


10.  Impact:  Date/Time 


(visual  -  unknown  -  etc.) 

5  August/1930  2  Location  107°  22'  M//59°  08’  N 


1  I  .  Frequency  used; 


(Kes,  Mes) 
1667  Kes 
14  9.4  Mes 


(Purpose) 

Beacon _ 

Radio  Command 


(Total  Time) 
22  hr. 
10  min. 


1'.  Balloon:  Code  number 


2333-541-8201 


Serial  number 


182 


V\rEIGHT 


Balloon - 446  lb  . 

FAA  Termination  Timer  _ 

Parachute - 17 

Instrumentation - - 65 

Ballast - 100 _ 

Scientific  package  - _ 200 

exher - - 

Gross  Weight - - 828 

Free  Lift - 81 

Gross  Inflation - - 899 


Helium  used -  14 . 500  cu.  ft. 


Good  flight 


Cr^tv  to: 

XR/FldRep/Minn  -90- 

^XR/Code  421 


r  1 1  (j  hi  1  1  1  0  -  N 


Ri  'rijM  I K  .o! 

rtu-  suifdcu  winds  were  4  to  6  mph.  The  launch  was  very  smooth. 

The  balloon  rose  at  1226  feet  per  minute  to  the  tropopause  and  778 
feet  per  minute  above  that  to  ceiling. 

The  flight  was  terminated  after  19  hours  at  ceiling. 

The  payload  was  recovered  60  miles  southwest  of  Stony  Rapids. 

This  flight  was  the  first  in  an  anticipated  series  of  fourHights  in  one 
day.  The  low  frequency  beacon  was  employed  because  only  three 
VHT  frequencies  were  available. 
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PKESSUU  IN  MILUBAK 


IIIIMii:  MKIMlMW/AlkltiiiiW 


rJMnlimRHI 

KJIffitttffMIV 

i:!iltii<iitiliif« 


HiHimiRlllIHII 


liitnif*  tiitttHimBiwn«p^w»g!Wiwi 


iiflHiniminmBinam 


200 


400 


mm 


MMifllii 


li  tsiaixnBiiHi 


IBWWHUti'ifl 


5  AUGUST  1964 


TIME  (GMT) 


HfHHHi 


V 


N 


induft 


me. 


E 


FLIGHT  NO.iiio-n 


BALLOON 

TYPE  2333-541-020/  s/hib? 
VOi  3  MILLION  CU-  FT 
MATL  75  mil  poly 
wr  446  0  lbs 


PAYLOAD  3fl2  0LBS 
GROSS  LD  8200  LBS 
FREE  LIFT  8/OL6-'  970% 


BALLAST  100.0  LBS 


CHK. 


APP? 


20Ao«Lar  IM4 


DATE  4  AUGUST  /964 


FOR  S.W  CENTER  FOR 

ADVANCED  STUDIES 


DR  Me  CRACKEN 


wmmtto  au.!*  osAOMATa 


:|YHOOK  BALLOON  FLIGHT  INFORIvlATION 
NAVEXOS  3900/2  (Rev.  11-6  3) 

1  Company  Raven  Industries,  Inc.  _ Flight  Number  ^  ^  ^  ^  _ 

2  Scientist  Dr.  Meyer _ Organization  University  of  Chicago _ 

3.  Launch:  Site  Ft.  Churchill _ Date/Time  8  August  1964/0249  Z _ 

I  Technique  Anchor  Line _  Director  D.  Johnson _ 

4|  Weather:  Scattered  36^F  SF  4-6 _ Tropopause:  Height  B4.hK  Temp  -.^u  °C 

1  (Sky  -  Temp  -  Wind  -  Press) 

5.  Balloon  Ceiling:  Theoretical  3.76  Mbs  12S  K  ft.  Actual:  6QK  ft.  _ 72  Mbs 

How  altitude  determined  VHF  FM/FM  Beacon _  _ 

6.  Ascent:  Surface  to  tropopause  8Q2  fpm.  Tropopause  to  ceiling _ fpm. 

7  Flight  duration:  Total  1  hrs .  21  min.  At  ceiling  _  ..  s .  _ min.  _ 

6  Termination:  Time  04 10 _ Z  Altitude  6nK _ ft.  Cause  Burst _ 

9.  Balloon  destruction  -  confirmed _ Vlstial  _ 

(visua.  unknown  -  etc.) 

I 

10.  Impact:  Date/Time  8  Aug./0436 _ 2  Location  93^  33'W  /  59*^  59'  N. _ 

11*.  Frequency  used:  (Kcs,  Mcs)  (Purpose)  (Total  Time) 

253.1  M c s  Beacon _  _ 2  hrs  . 

149.4  Mcs  Radio  Command  _ 6  min. 


12  Balloon:  Code  number  2333-541-8201 _ Serial  number  185 


WEIGHT 

Balloon - 436  lb. 

FAA  Termination  Timer _ 

Parachute - 15 

Instrumentation - - 60 

Ballast - 100 

Scientific  package  - _ 188 

Other - - 

Gross  Weight - - 799 

Free  Lift - 80 

Gross  Inflation - - 879 


Helium  used - - I  4 . 000  cu  .  ft . 
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r  :)py  to: 

<  NR/FldRep/Minn 
ONR/Code  421 


Flight  1111-N 


Remarks ; 

Surface  winds  were  4  to  6  mph  and  across  the  layout  direction. 

The  extreme  lower  section  of  the  balloon  was  pulled  off  the  ground 
cloth. 

The  balloon  rose  at  about  800  feet  per  minute  to  60,000  feet 
where  a  burst  occurred. 

The  payload  was  recovered  undamaged  by  a  PAA  helicopter. 
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PRESSUHe  IN  MILUSAfS 


mm: 

mtiilP 


mm 


4illftd 


/OCX? 


t400 

oooo 


riM(  fG  M  T 


FLIGHT  NO.iiii-N 


Cf  C^iC£.Q( 


LOAD  FAQTQH 


PAYLOAD 


GROSS  LD  7*4  9  0  lbs 


FRFF  LIFT  80Cl3--iC% 


ballast  ICC  CL 8$ 


induttra«B,  inc 


r)KTKOOK  BALLOON  FLIGHT  INFORMATION 
•nAVEXOS  3  900/2  (Rev.  11-6  3) 

I  .  Company  _  .  Jldven  Industries .  Inc. 

2.  Scientist  Fir.  Moyer _ 


Flight  Number _ 1 1 12-N 


Organization  University  of  Chicago 

Date/Time  _ 8  August  1964/1019  Z  

Director  D.  Johnson 


3.  Launch:  Site  Ft.  Churchill _ 

j  Technique  Anchor  Line _ 

f.  Weather:  _ Scattered  37  F  SE  4-6 _ Tropopause:  Height  32. 5K  Temp  ‘^C 

(Sky  -  Temp  -  Wind  -  Press) 

6.  Balloon  Ceiling:  Theoretical  2.9  Mbs  132K  ft.  Actual:  24K  ft.  _ 400 


Mbs 


How  altitude  determined  VHF  FM/FM  Beacon 


6.  Ascent:  Surface  to  tropopause  800  fpm.  Tropopause  to  ceiling 


fpm, 


.  Flight  duration:  Total _ 


Termination:  Time  1051 


_hrs.  32  min.  At  ceiling 


hrs . 


min. 


Z  Altitude 


24K  ft.  Cause 


Burst 


9.  Balloon  destruction  -  confirmed 


Visual 


(visual  -  unknown  -  etc.) 


10.  Impact:  Date/Time  8  August/1 106 


(Kes,  Mes) 

253  ■!  Mes 

M^-S 


o 


Z  Location  93*^  55'  W/  58  20'  N 


1  .  Frequency  used: 


(Purpose) 

Beacon _ 

Radio  Command 


(Total  Time) 

1  hr. _ 

5  min. 


]  .  Balloon:  Code  number  2323-541-8291 


Serial  number 


143 


WEIGHT 


Balloon - 95?  Ih 

FAA  Termination  Timer _ 

Parachute - - 

Instrumentation - - fin 

Ballast -  1  no 

Scientific  package  - _ fi?4 

Other - - 

Gross  Weight -  1772 

Free  Lift -  :  59 _ 

Gross  Inflation  —  i  9 3 1 


Helium  used 


lL.iIQQ 


Copy  to:  -94- 

)NR/FldRe  p/Minn 
ONR/Code  421 


Flight  1112-N 


Rcmj  rks: 

Surface  winds  were  4  to  6  mph  at  launch.  The  launch  was  smooth  in 
a  s light  crosswind  . 

The  balloon  rose  to  24,000  feet  at  728  feet  per  minute  and  burst. 

The  payload  was  recovered  undamaged  by  a  PAA  helicopter. 
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FLIGHT  NO.III2-N 


PAYLOAD: 
GROSS  LD 
FREl  LIFT 
BALLAST: 


820  0  LBS. 

1772  0  LBS 
159.0  LB*  8  97% 
100.0  LBS. 


CHK. 


BAUOON 

TYPE:  2121- 541  -829/  s/n  hs 
VOL  9  MILLION  CU  FT 
MATL:  .75  MIL  POLY 
WT:  952  0  LBS. 


HAlMJST  l»44 


DATE  8  AUGUST  1964 


FOR  UNIV  OF  CHICAGO 
OR.  MEYER 


RAVEN 


■  ••rro  AMAMo  vujs  oiia^matv 


/kTh’OOK  BALLOON  FLIGHT  INTORMATION 
I.'AVEXOS  3  900/2  (Rev.  11-6  3) 


f  .  Company  Raven  Indusirics,  Inc. 


Flight  Number  1 1 1  3-N 


2.  Sc lo", list  _ Dr.  Moyer 


.  .  Launch;  Site  Ft.  Churchill 


'ochniquc  Anchor  Line 


Organization  University  of  Chicago 

Date/Time  _ 9  August  1964/0256  Z 

Director  D.  Johnson _ 


o 


4.  Weather:  Overcast  3  6  F  NNW  6-8 


Tropopause:  Height  34. 3K  Temp -56 


o. 


I 


(Sky  -  Temp  -  Wind  -  Press) 

.  Balloon  Ceiling:  Theoretical  3.7  Mbs  12  6K  Actual:  12  6K  ft. 

How  altitude  determined  FM/FM  Be 


3 . 7  Mbs 


.  Ascent:  Surface  to  tropopause  997  fpm. 

.  Flight  duration:  Total  2 1  hrs .  4  min.  At  ueiling  1 7  hrs. 


ause  to  ceiling  470  fpm. 


30min. 


8.  Termination:  Time 


0000 


Z  Altitude 


124K  ft.  Cause 


Radio  Command 


3.  Balloon  destruction  -  confirmed 


Unknown 


iJ. 


Impact:  Date/Time 


10  August  /0043 


(visual  -  unknown  -  etc.) 

_Z_  Location  107°  35'  W/57°  40'!^ 


1  Frequency  used: 


(Kes,  Mes) 

253.1  Mes 
149.4  Mes 


(Purpose) 

Beacon _ 

Radio  Command 


CTotal  Time) 

_ 22  hr, 

1 3  min. 


P  Balloon:  Code  number 


2333-541-8201 


Serial  number 


200 


WEIGHT 


Balloon - - 44],  Jjj. _ 

FAA  Termination  Timer  _ 

Parachute - - L5 _ 

Instrumentation - - _ 

Ballast - - L2i] _ 

Scientific  package  - _ _ 

Other - - 

Gross  Weight - - 2^2 _ 

Free  Lift - - 2^ _ 

Gross  Inflation - - 3.4^ _ 

Helium  used -  15 . 200  m  .  fr 


Good  flight 


Copy  to:  -96- 

<  NR/FldRep/Minn 
(iNR/Code  421 


Flight  1113-N 


Remarks: 

Surface  winds  were  6  to  8  mph  at  launch.  The  launch  was  perfect. 

The  balloon  rose  at  997  feet  per  minute  to  the  tropopause  and  470  feet 
per  minute  above  that. 

The  flight  was  terminated  by  radio  command  after  17. S  hours  at  celling. 
Impact  was  130  miles  southwest  of  Stony  Rapids. 

The  weather  in  the  recovery  area  was  poor.  Ceilings  varied  down  to 
300  feet  and  visibility  from  2  to  3  miles. 

The  payload  was  spotted  down  in  the  evening  and  recovered  in  the 
morning  by  the  Raven  helicopter  which  was  supported  by  both  float  planes. 
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PHtSSUm  IN  MIUI8AHS 
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FLIGHT  N0.III3-N 


DATE  9  AUGUST  1964 


FOR  UNI^  OF  CHICAGO 
DP  MEYER 


TYPE  2333-54IS20I  s/n  zoo 


VOL  3  MILLION  CU  FT 


MATL  .  75  MIL  POLY 


PAYLOAD  4210  LBS 


GROSS  LD  862  OLBS 


ballast  120  OLBS 


industm«f.  inc 


3400 

OOOO 


9  AUGUST  (964 


kOi 


i  iYHOOK  BALLOON  FLIGHT  INFORMATION 
NAVEXOS  3900/2  (Rev.  11-63) 


^  Company 


Raven  Industries ,  Inc. 


Flight  Number 


l! 


Scientist  Dr,  Meyer 


.  Launch:  Site  Ft.  Churchill 


I 


Technique  Anchor  Line 


Organization  University  of  Chicago 
Date/Time  12  August  1964/0328  Z 
Director  D*  Johnson 


1  Weather:  Scattered  40  F  N  8-12 _ Tropopause:  Height  34. 3K  Temp 

(Sky  -  Temp  -  Wind  -  Press) 

5.  Balloon  Ceiling:  Theoretical  3.8  Mbs  12  6K  ft.  Actual:  1 2 6K  ft .  _ 


3^ 


Mbs 


How  altitude  determined 


VHF  FM/FM  Beacon 


I 

6.  Ascent:  Surface  to  tropopause  630  fpm.  Tropopause  to  celling 
Flight  duration:  Total  4H-  hrs.  _ rr'n.  At  ceiling _ hrs. 


fpm. 


min. 


1 


Termination:  Time 


Z  Altitude 


_ft.  Cause  Could  not  be  terminated 


9.  Balloon  destruction  -  confirmed 


10.  Impact:  Date/Time 
1 J  Frequency  used: 


(visual  -  unknown  -  etc.) 
Z  Location _ 


I 


(Kcs,  Mcs) 
253.1  Mgs 

149.4  Mcfi. 


Balloon:  Code  number  23.S3-64l-fl2ni 


(Purpose) 

Beacon _ 

Radio  Command 


Serial  number  i  r7 


(Total  Time) 

_ 41  hr. 

_ 2R  min. 


Balloon - _ 

FAA  Termination  Timer 

Parachute - _ 

Instrumentation - _ 

Ballast - _ 

Scientific  package 

Other - _ 

Gross  Weight - __ 

Free  Lift - _ 

Gross  Inflation  —  _ 

Helium  used - 


WEIGHT 


XL 


m. 


12L. 


ML 


m 


ML 


HaQQ  eg.  ft. 


Copy  to; 

(  NR/FldRep/Minn 
ONR/Code  421 


The  parachute  and  all 
instrumentation  was  not  recovered, 
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Flight  1114-N 


Remarks: 

The  surface  winds  were  from  the  north  at  8  to  12  mph  during  inflation 
but  were  down  to  5  to  8  mph  by  launch  time.  At  200  feet,  however, 
the  wind  was  20  mph  from  the  same  direction. 

After  release,  the  balloon  came  straight  down  the  layout  direction  at 
a  rapid  rate.  The  payload  was  taken  off  the  cart  abruptly  and  with 
some  shock.  The  ability  of  the  envelope  (SVT  Design)  to  sustain 
this  shock  i>rovided  evidence  of  an  excellent  balloon. 

The  balloon  rose  at  632  feet  per  minute  through  the  tropopause  and 
360  feet  per  minute  above  that  to  ceiling. 

The  balloon  floated  at  about  124,000  feet  for  18  hours.  The  timer  was 
set  for  termination  at  about  01 15  G.M  .T. ,  1 3  August  1964 .  When  the 
timer  did  not  terminate  the  flight,  a  radio  command  was  issued  but  the 
parachute  was  not  released. 

Several  subsequent  commands  were  issued  by  both  the  recovery  aircraft 
and  ground  station  at  Stony  Rapids  but  to  no  avail. 

The  recovery  plane  followed  the  balloon  for  another  hour  and  frequently 
attempted  to  terminate  tne  flight.  Several  ballast  commands  were  issued 
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and  verified, insuring  that  that  the  radio  command  link  was  operative. 

At  2000  G.M.T.  the  plane  was  forced  to  leave  the  balloon  and  return 
to  Stony  Rapids  because  of  darkness. 

The  following  morning  the  recovery  plane  attempted  to  reach  the  balloon; 
however,  the  signal  in  the  aircraft  was  getting  too  weak  to  get  a 
direction  indication  and  an  overcast  prevented  the  balloon  from  being 
spotted  visually. 

Telemetry  was  recived  at  the  ground  station  until  2000  G.M.T.  on 
13  August  at  which  time  the  balloon  was  at  105,000  feet. 

The  Department  of  Transport  was  notifiea  of  the  termination  failure 


on  1 3  August  1964. 
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SIYHOOK  BALLOON  FLIGHT  INFORMATION 
>I.VEXOS  3900/2  (Rev.  11-63) 


Company 
2 ..  Scientist 


Raven  Industries,  Inc. 


Flight  Number 


1115-N 


Dr.  McCracken 


3I  Launch:  Site  Churchill 


I  Technique  Anchor  Line 


Organization  Center  for  Advanced  Studies 

Date/Time  August  1964/2316Z 

Director  _ D.  Johnson _ 

Tropopause:  Height  34. 3K  Temp  -56  °C 


4|  Weather: _ 

I  (Sky  -  Temp  -  Wind  -  Press) 

5.  Balloon  Ceiling:  Theoretical  3.2  Mbs  130K  ft.  Actual:  65K  ft.  _ 62 _ Mbs 

How  altitude  determir.ed  VHF  FM/FM  Beacon  and  Churchill  Radar 


6.  Ascent:  Surface  to  tropopause  746  fpm.  Tropopause  to  ceiling _ 

7  Flight  duration:  Total  _J__hrs.  __37_min.  At  ceiling  _ lirs.  _ 

QQ5 3 _ 2  Altitude  65K  ft.  Cause  Burst 


fpm, 


min. 


8  Termination:  Time 


9.  Balloon  destruction  -  confirmed 


Visual 


(visual  -  unknown  -  etc.) 


10.  Impact:  Date/Time 


13  August/0112  2  Location _ 94°  07'  W/58^  11'  N 


111  Frequency  used: 


(Kcs,  Mcs) 
253.1  Mcs 
149.4  Mcs 


(Purpose) 

Beacon _ 

Radio  Command 


(Total  Time) 
2  hr. 

1  min. 


li  Balloon:  Code  number 


2323-541-8253 


Serial  number 


130 


WEIGHT 


Balloon - 717  lb. 

FAA  Termination  Timer _ 

Parachute - 15 

Instrumentation - - 60 

Ballast - 112 

Scientific  package  - _ 123 

Other - - 

Gross  Weight -  1.027 

Free  Lift - 92 

Gross  Inflation -  1.119 


Helium  used -  18. 000  cu.  ft. 


Hopy  to: 

NR/FldRep/Minn  -101- 

UNR/Code  421 


Flight  1115-N 


Remarks: 

Weather  conditions  on  the  surface  were  clear  and  cal  m.  The  launch 
was  very  smooth. 

The  balloon  rose  at  about  700  feet  per  minute  to  65,000  feet  where  a 
burst  occurred. 

The  parachute  was  released  from  the  balloon  to  prevent  fouling. 

The  payload  was  recovered  by  a  PAA  helicopter.  The  payload  sustained 
limited  damage  on  impact. 
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FLIGHT  NO.IIIS-n 


induttm*!,  inc 


Off.  ‘  ' 

CHK. 

APPR. 


DATE  ..  'G  S'  *(. 
FOR  SA  CFTE^  f'  n 

.  T  ‘  'J  ‘J 


BALLOON 

TYPE  .'J'  C-i  S.  •  '  s*  J 
VOL  >  •.'1  .  I  f- 

MATL  ^  V,  •' 

WT 


LOAD  factors 


PAYLOAD  no 


CROSS  ID  io:r  k 


FREE  LIFT 


BALLAST 


ICYHOOK  BALLOON  FLIGHT  INFORMATION 
"aVEXOS  3  900/2  (Rev.  11-6  3) 


Flight  Number  111  6-N 


I 

I 

I, 


Scientist  Dr. 

Meyer 

Organization  University  of  Chicago 

Launch:  Site 

Ft .  Chur  chill 

Date/Time  13  August  1964/  0313  Z 

Technique  _ 

Anchor  Line 

Directed  D.  Johnson 

Weather: 

Tropopause:  Height  35K  Temp  -52  °C 

(Sky  -  Temp  -  Wind  -  Press) 

.  Balloon  Ceiling:  Theoretical  2.9  Mbs  1 32K  ft .  Actual:  4 IK  ft. 
How  altitude  determined  VHF  FM/FM  Beacon 


180 


Mbs 


6.  Ascent:  Surface  to  tropopause  633  fpm.  Tropopause  to  ceiling 

;  Flight  duration:  Total  1  hrs .  4  min.  At  ceiling _ hrs. 

r  Termination:  Time  0417  2  Altitude  4 IK 


fpm. 


min. 


ft.  Cause  Burst 


9.  Balloon  destruction  -  confirmed 


Visual 


10.  Impact:  Date/Time  1 3  August/0435 

1.!  Frequency  used:  (Kcs,  Mcs) 

255.1  Mcs 


(visual  -  unknown  -  etc.) 
Z  Location 


93°  56'W/  58°  10'^ 


149.4  Mcs 


(Purpose) 

Beacon 

Radio  Command 


(Total  Time) 
_ 2  hr. 

_ 3  min. 


1.  Balloon:  Code  number  2323-541-8291 


Serial  number 


139 


WEIGHT 

Balloon -  958  Ih. _ 

FAA  Termination  Timer  _ 

Parachute - - 

Instrumentation - - 

Ballast - - 

Scientific  package  - _ 

Other -  8  7.3 _ 

Gross  Weight -  i  778 _ 

Free  Lift - - L£0 _ 

Gross  Inflation -  i  q78 _ 

Helium  used - - 3i  nnn  r.n.  ft 


Copy  to: 

NR/FldRep/Minn 
UNR/Code  421 


Flight  1116-N 


Remarks: 

The  balloon  was  released  from  the  spool  at  0313  G.M.T;  the  launch 
was  smooth. 

The  balloon  rose  at  633  feet  per  minute  to  40,600  feet  where  a  burst 
occurred . 

The  parachute  was  released  from  the  balloon  to  preclude  a  fouling. 
Parachute  impact  was  at  0434  G.M.T. 

The  payload  was  recovered  by  a  PAA  helicopter.  The  scientific 
gondola  suff*^  d  extensive  damage  at  impact. 
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FLIGHT  NO.llie-N 

DATE:  15  AUGUST  1964 

FOR  UNIV.  OF  CHICAGO 
DR.  hEYER 

BALLOON 

TYPE:  2323-54/-829(  s/n  li* 
VOl.  9  NLLION  CU.  FT 
MATL:  .75  MIL  POLY 
WT:  955  0  LBS 


PAYLOAD:  823.0  LBS 
GROIS  LD:  1 778  0  LBS 
FREE  UFT.  1600  LBS --9% 
BALLAST:  90LBS. 


industm«i.  inc. 


QH,00m. _  ?44L/0USr  1984 

CHK. 

APPR.  _  "ijW 

l  ^ 


0^0< 


04  f 


RAVEN 


(r/HOOK  BALLOON  FLIGHT  INFORMATION 
AVEXOS  3900/2  (Rev.  11-63) 


Company  Raven  Industries.  Inc  . _ Flight  Number  1 1 17-N _ 

2  Scientist  Dr.  McCracken _ Organization  SW  Center  for  Advanced  Studies 

J.  Launch;  Site  Ft.  Churchill _ Date/Time  _ 14  August  1964/0156  Z _ 

I  Technique  Anchor  Line _ Director  D.  Johnson _ 

Weather;  _ _ Tropopause;  Height  32. 5K  Temp  ^C 

(Sky  -  Temp  -  Wind  -  Press) 

5.  Balloon  Ceiling;  Theoretical  3.7  3  Mbs  12  6K  ft.  Actual;  12  6K  ft.  3.73 _ Mbs 

How  altitude  determined  VHF  FM/FM  Beacon _ 

6.  Ascent;  Surface  to  tropopause  1125  fpm.  Tropopause  to  ceiling  400  fpm. 

Flight  duration;  Total  22  hrs .  48  min.  At  ceiling  19  hrs .  _ min.  _ 

r  Termination:  Time  0044 _ Z  Altitude  12b _ ft.  Cause  Radio  Commarri _ 

9.  Balloon  destruction  -  confirmed _ Unknown _ 

(visual  -  unknown  -  etc.) 


10,  Impact:  Date/Time  15  August/01 18 _ ^  Location  102°  49'  W/  58*^  28'  N 


1  Frequency  used:  (Kcs,  Mcs) 

253.1  Mcs 

149.4  Mcs 


(Purpose) 

Beacon _ 

Radio  Command 


(Total  Time) 
_ 24  hr. 

_ in  min 


i;  Balloon:  Code  number  2333-541-8201 


Serial  number  ifl6 


r.Qpy  to; 

NR/FldRep/Mlnn 
UNR/Code  421 


WEIGHT 

Balloon -  443  lb. _ 

FAA  Termination  Timer _ 

Parachute - - 12 _ 

Instrumentation - - 

Ballast - - 

Scientific  package  - _ 

aher -  327 _ 

Gross  Weight -  787 _ 

Free  Lift - - _ 

Gross  Inflation  —  865 _ 

Helium  used -  1 3 . 900  cu.  ft. 


Good  flight 
-105- 


Flight  1117-N 


Remarks: 

The  balloon  was  released  in  light  winds;  the  launch  was  very  smooth. 

The  balloon  rose  at  1125  feet  per  minute  to  the  tropopause  and  about 
400  feet  per  minute  above  that  to  ceiling. 

The  balloon  floated  at  about  126,000  feet  for  19  hours.  The  average 
balloon  velocity  at  altitude  was  15  mph  which  indicated  that  the 
time  of  the  upper-wind  change-over  was  approaching. 

The  flight  was  terminated  at  0044  G.M.T. ,  15  August  by  radio  command. 
Impact  was  130  miles  east  southeast  of  Stony  Rapids. 

The  weather  in  the  recovery  area  was  poor.  The  sky  was  overcast  and 
the  ceiling  varied  from  0  to  200  feet.  Visibility  was  0  to  4  miles. 

The  payload  was  recovered  by  the  Raven  helicopter  which  was  supported 
by  a  float  plane. 
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- (•»  AUGUST  1964 - 


FLIGHT  NOjii7‘N 


I 

0000 


oior 

AUGUST  1964 


PAYiOAD  M4  0LS5 
GHOSS  LD  787.0  LBS 
FRff  LIFT  78 LBS:  10% 


BALLAST  5SOL8S 


CHK. 

APPR. 


BAUOON 

TYPE  2 SIS' 541-8201  It 

VOL  5  MILLION  CU  FT 
MATL  .  75  MIL  P0L1 
WT  4430LBS 


DATE  14  AUGUST  i964 


FOR  S^CEVTE*?  FOR 

advanced  STJDIE5 
DR  Me  CRAC5EN 


it 


r<YHOOK  BALLOON  FLIGHT  INFORMATION 
J.AVEXOS  3900/2  (Rev.  11-63) 


.  Company  _ Ravph  Industries.  Inc. _ 

2.  Scientist  Dr.  Earl _ 

J.  Launch:  Site  Ft.  Churchill _ 

I  Technique  Anchor  Line _ 

1.  Weather:  _ _ 

(Sky  -  Temp  -  Wind  -  Press) 

D.  Balloon  Ceiling:  Theoretical _ Mbs _ 

^  How  altitude  determined _ 

b.  Ascent:  Surface  to  tropopause _ fpm. 

;  Flight  duration:  Total _ hrs.  _ min. 

P  Termination:  Time _ Z  Altitude 


_  Flight  Number  1 1 18-N _ 

_  Organization  University  of  Minnesota _ 

_  Date/Time  1 6  August  1964 _ 

_  Director  D.  Johnson _ 

_  Tropopause:  Height _ Temp _ °C 

ft.  Actual: _ ft.  _ _ Mbs 

Tropopause  to  celling _ fpm. 

At  ceiling _ hrs .  _ min.  _ 

_ ft.  Cause  Balloon  ruptured  during 

inflation. 


9.  Balloon  destruction  -  confirmed _ 

10.  Impact;  DateAlme _ 

i;  Frequency  used;  (Kcs,  Mcs) 


(visual  -  unknown  -  etc.) 

Z.  Location _ 

(Purpose) 


CTotal  Time) 


12  Balloon;  Code  number  2333-541-8201 _ Serial  number _ 183 


WEIGHT 


Balloon -  447  lb. 

FAA  Termination  Timer  _ 

Parachute - - 1 6 

Instrumentation - - 60 

Ballast - 60 

Scientific  package  - _ 145 

Other - - 

Gross  Weight - - 728 

Free  Lift - 72 

Gross  Inflation  —  800 


Helium  used -  12 . 500  cu.  ft. 


Copy  to: 

(  ^R/FldRep/Minn 
CNR/Code  421 


FliqhtI118-N 


Remarks: 

The  balloon  was  laid  out  in  a  period  of  light  surface  winds;  however, 
during  inflation  the  winds  increased  to  about  10  mph. 

After  the  balloon  was  fully  inflated,  the  inflation  tube  was  tied  off 
and  held  by  a  launch  crew  member  to  reduce  bubble  twisting  in  the 
spool  while  final  preparations  were  made  for  launch. 

During  this  short  period,  the  balloon  ruptured,  in  an  area  remote 
from  the  inflation  tube. 
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(:^'HOOK  BALLOON  FLIGHT  INFORMATION 
WEXOS  3900/2  (Rev.  11-6  3) 


if  Company  Raven  Industries.  Inc,  _ Flight  Number  1 1 19-N 


2.  Scientist 

Dr.  Earl 

Organization  University  of  Minnesota 

3'.  Launch;  Site  _ 

Ft.  Churchill 

Date/Time  17  August  1964/1957  Z 

1  Technique 

Anchor  Line 

Director  D.  lohnson 

1 

4.  Weather: 

f  — 

Tropopause:  Height'  35. 5K  Temp  “54  °c 

I  (Sky  -  Temp  -  Wind  -  Press) 

5.  Balloon  Ceiling:  Theoretical  3.5  Mbs  127Kft.  Actual:  125K  ft.  _ 3_^_8 _ Mbs 

How  altitude  determined  VHF  FM/FM  Beacon _ 

6.  Ascent:  Surface  to  tropopause  803  fpm.  Tropopause  to  ceiling  462 _ fpm. 

7  Flight  duration:  Total  6  hrs .  18  min.  At  ceiling  3  hrs .  _ min.  _ 

8  Termination:  Time  0215 _ Z  Altitude  1 25K _ ft.  Cause  Radio  Command _ 

9.  Balloon  destruction  -  confirmed _ Visual _ 

(visual  -  unknown  -  etc.) 

10.  Impact:  Date/Time  18  August/  0257 _ z  Location  93°  50'  W  /  58°  37'  N _ 

• 

11  Frequency  used:  (Kcs,  Mcs)  (Purpose)  (Total  Time) 

255.1  Mcs  Beacon _  _ 7  hr. 

149.4  Mcs  Radio  Command  _  3  min. 


12  Balloon:  Code  number  2333-541-8201 _ Serial  number _ 201 


Copy  to: 

C  R/FldRep/Minn 
Ci,R/Code  421 


WEIGHT 


Balloon - - 447  lb. _ 

FAA  Termination  Timer _ 

Parachute - - Lh _ 

Instrumentation - - ££) _ 

Ballast - - _ 

Scientific  package  - _ _ 

CXher - - 

Gross  Weight - - 12^ _ 

Free  Lift - - Z2 _ 

Gross  Inflation -  flon _ 

Helium  used .  12.600  cu.  ft 


Good  flight 
-109- 


Flight  1119-N 


Remarks: 

The  balloon  was  inflated  and  launched  in  a  period  of  light  surface 
winds . 

The  balloon  rose  at  803  feet  per  minute  to  about  40,000  feet  and  4 62 
feet  per  minute  above  that  to  ceiling. 

During  the  period  of  ascent,  the  balloon  went  west  and  after  reaching 
ceiling,  moved  slowly  back  east  toward  Ft.  Churchill  and  Hudson  Bay. 

The  flight  was  terminated  after  3  hours  at  125,000  feet  and  was 
recovered  near  Ft.  Churchill  by  truck. 
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I^LIGHT  N0.III9-N 


DATE:  17 AUGUST  S64 


FOR:  UNI V  OF  MINNESOTA 

DR  EARL 


VOl  3  MILLION  CU  FT 


PAYLOAD  281.0  LBS 


GROSS  LD  728  0  LBS 


BALLAST:  60  0  LBS 
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OR. 


i8  AjGOSr  (964 


1 

U.: 

i 


lO 


APPENDIX  A 
Illustrations 


C-47  TRACKING  AIRCRAFT 


>4^ 


PAA  HELICOPTER 


RECOVERY  AIRCRAFT 


VOLTAGE  CONTROLLED  OSCILLATOR  AND  TRANSMITTER 


tniiifllilM.  inc 


TELEMETRY  DISPLAY  AND  RECORDING  APPARATUS 


•4 


TELEMETRY  AND  COMMUNICATIONS  CENTER  AT  FT.  CHURCHILL 


TELEMETRY  AND  COMMUNICATIONS  BUILDING  AT  STONY  RAPIDS 


% 

T 

■ 

mi 

1 

1 

v^Vv.  ^ 

TELEMETRY  AND  COMMUNICATIONS  CENTER  AT  STONY  RAPIDS 


LAYOUT  OF  THE  BALLOON 


PREFLIGHT  CHECKOUT  OF  THE  BALLOON  SYSTEM 


APPENDIX  B 

Aircraft  Radio  Equipment 


Aircraft  Radio  Equipment 


CESSNA  185  9822X 

Narco  Mark  12  VHF  Transceiver  with  VOA-4  Omni  Indicator 
ARC  21A  Automatic  direction  finder  radio-receiver 
Collins  VHF  DF  301C  Automatic  direction  finder  radio¬ 
receiver 

Motorola  Motrac  Transceiver  (25  watt)  with  rem.ote  control 
head 


CESSNA  185  N5853T 

VHT-3  Narco  Superhomer 

ARC  21A  Automatic  direction  finder  radio-receiver 
Collins  VHF  DF  301C  Automatic  direction  finder  radio¬ 
receiver 

Motorola  Motrac  Transceiver  (25  watt)  with  remote 
control  head 


C-47  A  N4682T 

180  Channel  VHF  Receiver  with  Glide  Path 
ARC-3  VHF  Transmitter 

ARC-7  Automatic  direction  finder  radio-receiver 
ARC-27  VHF  Transceiver  with  VHF  Automatic  direction 
finder 

Tunable  HF  Transceiver 

Motorola  Motrac  Transceiver  (2  5  watt)  with  remote 
control  head 


APPENDIX  C 


Approved  Radio  Frequencies 


Approved  Radio  Frequencies  for  SKYHOOK  Churchill  19  64 


Beacon  and  Altitude  Telemeter  251.5  me 

253.1  me 

255.1  me 

*Beacon  and  Altitude  Telemeter  1710.0  kc 

1724.0  kc 
1746.0  kc 
1750.0  kc 

Telemetry  of  Scientific  Data  73.0  me 

Radio  Command  and  Communications  149.4  me 

Communications  between  Launch  Site, 

Tracking  Aircraft  and  Stony  Rapids  6700.5  kc 

3123.0  kc 


*  To  be  used  as  backup  to  the  VHF  Beacons 


APPENDIX  D 


Distribution  List 


DISTRIBUTION  LIST 


No 


Boulder  Laboratories 
National  Bureau  of  Standards 
Attn:  Library 
Boulder,  Colorado 

Air  Force  Cambridge  Research  Laboratories 
Air  Force  Research  Division/ARDC/ /USAF/ 
Geophysics  Research  Directorate  (CRE) 
Laurence  G.  Hanscom  Field 
Bedford,  Massachusetts 

NASA  Headquarters 

400  Maryland  Avenue,  S.  W. 

Attn:  Gode  SGX 
Washington  25 ,  D.  C. 

ONR  Special  Representative 
102  Johnston  Hall 
University  of  Minnesota 
Minneapolis  14,  Minnesota 

ONR  Field  Representative 
Navy  Balloon  Projects 
Physics  Department,  Room  66 
University  of  Minnesota 
Minneapolis  14,  Minnesota 

Chief,  Bureau  of  Naval  Weapons 
Department  of  the  Navy 
Washington  25,  D.  C. 

Attn:  M.  H.  Schefer,  RV  222 

National  Center  for  Atmospheric  Research 
Boulder,  Colorado 

U.  S.  Army  Research  Office 
Box  CM,  Duke  Station 
Durham,  North  Carolina 

Defense  Documentation  Center 
Cameron  Station  Building 
Alexandria  14,  Virginia 


.  of  Copies 


1 


1 


1 


1 


2 


1 


1 


2 


20 


Director 

U.  S.  Naval  Research  Laboratory 
Technical  Information  Officer 
Code  2000,  Code  2021 
Washington  25,  D.  C. 

Commanding  Officer 

Office  of  Naval  Research  Branch  Office 

230  N.  Michigan  Avenue 

Chicago,  Illinois 

Chief  of  Naval  Research 
Office  of  Naval  Research 
Attn:  Physics  Branch 
Washington  25,  D.  C. 

Air  Force  Office  of  Aerospace  Research 
Building  T-D 
Washington  25,  D.  C. 

Director 

National  Bureau  of  Standards 
Washington  25,  D.  C. 

Director 

Research  Department 

U.  S.  Naval  Ordnance  Laboratory 

White  Oak,  Silver  Spring,  Md. 

Dr.  Frank  McDonald 
Code  61 1 

Goddard  Space  Flight  Center,  NASA 
Greenbelt,  Md. 

Mr.  Bert  Stiller,  Code  7231 
Naval  Research  Laboratory 
Washington  25,  D.  C. 

Dr.  James  A.  Earl 
Department  of  Physics 
University  of  Minnesota 
Minneapolis  14,  Minnesota 

Dr.  C.  J.  Waddington 
Department  of  Physics 
University  of  Minnesota 
Minneapolis  14,  Minnesota 


Dr.  P.  Meyer 
Department  of  Physics 
University  of  Chicago 
Chicago,  Illinois 

Dr.  K.  G.  McCracken 

S.  W.  Center  for  Advanced  Studies 

P.  O.  Box  8478 

Dallas  5,  Texas 

Mr.  Eric  Yeo 

United  Kingdom  Atomic  Energy  Authority 
Aldermaston  Berkshire,  England 

Dr.  Glen  Frve 
Department  of  Physics 
Case  Institute 
Cleveland,  Ohio 

U.  S.  Air  Force 

Office  of  Aerospace  Research 

Ft.  Churchill,  Manitoba,  Canada 

Department  of  Public  Works 
Ft.  Churchill,  Manitoba,  Canada 

Commanding  Officer 

Office  of  Naval  Research  Branch  Office 

495  Summer  Street 

Boston,  Massachusetts 

Commanding  Officer 

Office  of  Naval  Research  Branch  Office 

1030  East  Green  Street 

Pasadena  1,  California 


